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MPVUJMEBOBMZTFEFDZDMFEFWJFRVJDBMDVMFMFOTFNCMFEFTJNQBDUTEFTÊNJTTJPOTQSP
EVJUFTQBSVOTZTUÍNFPÜRVFMMFTMFTPJFOUFUTVSUPVUFMFDZDMFEFWJFEVQSPEVJU
-FVSDPVQMBHFQFSNFUEÊWBMVFS MFTQFSGPSNBODFTÊDPOPNJRVFTFUFOWJSPOOF
NFOUBMFTEFQMVTJFVSTTZTUÍNFTÊOFSHÊUJRVFTjEBWFOJSvDPNNFMFTQPNQFTÆDIB
MFVSPVMFNPUFVSFODPHÊOÊSBUJPOFUEFMFTDPNQBSFSÆEFTTZTUÍNFTQMVTUSBEJUJPO
OFMTDPNNFMBDIBVEJÍSFÆHB[
%BOTVOTFDPOEUFNQTVOFBQQMJDBUJPOEFDFOPVWFMPVUJMBVDBTDPODSFUEVO
CÄUJNFOUBQFSNJTEJEFOUJêFSMFTQBSBNÍUSFTDMÊTFUEÊCBVDIFSVODFSUBJOOPNCSF
EFSFDPNNBOEBUJPOTFOUFSNFEFDIPJYEFTZTUÍNFTÊOFSHÊUJRVFTQFSUJOFOUTBVTTJ
CJFOEBOT MFDBESFEFOPVWFMMFT JOTUBMMBUJPOTRVFEBOT MFDBESFEFSÊIBCJMJUBUJPO
PROJET PACOGEN2
EFRVBSUJFST$FUUFNÊUIPEPMPHJFFTUEPODBQQMJRVÊFJDJQPVSDPVWSJSMFTCFTPJOT
FODIBVĒBHFFOFBVDIBVEFTBOJUBJSFFUFOÊMFDUSJDJUÊEVOCÄUJNFOUSÊTJEFOUJFMEF
N2VBUSFHSPVQFTEFTDÊOBSJPTTPOUQSJTFODPNQUF1ĚĜ.ĢıFTUVOFQPNQF
ÆDIBMFVSDPOOFDUÊFBVSÊTFBVÊMFDUSJRVF1ĚĜĨĠĞħFTUMFDPVQMBHFEVOFQPNQFÆ
DIBMFVSBMJNFOUÊFFOÊMFDUSJDJUÊQBSVONPUFVSÆHB[EFDPHÊOÊSBUJPOEPOUMBQSP
EVDUJPOEFDIBMFVSFTUÊHBMFNFOUVUJMJTÊFQPVSTBUJTGBJSFMFTCFTPJOTEVCÄUJNFOU
$ĨĠĞħ FTU VONPUFVS EF DPHÊOÊSBUJPO TFVM &OêO $ġĚĮĝĢŢīĞ FTU MVUJMJTBUJPO
EVOF DIBVEJÍSF Æ HB[$IBRVF TDÊOBSJP FTU DPOOFDUÊ BV SÊTFBV ÊMFDUSJRVFQPVS
DPNQMÊUFSTFTCFTPJOTTJOÊDFTTBJSFTFUÊWBMVÊFOGPODUJPOEFMPSJHJOFEFMÊMFDUSJ
DJUÊFUFOGPODUJPOEVOJWFBVEFUFNQÊSBUVSFEFMBEJTUSJCVUJPOEFDIBMFVS
Résultats
-BNÊUIPEPMPHJFEFDPVQMBHFEFMPVUJMUIFSNPÊDPOPNJRVFFUEFMBQQSPDIF
EBOBMZTF EF DZDMF EF WJF FTU QFSGPSNBOUF FU PGGSF EF CFMMFT QFSTQFDUJWFT QPVS
MÊWBMVBUJPO ÊDPOPNJRVF FU FOWJSPOOFNFOUBMF EF EJGGÊSFOUT TZTUÍNFT ÊOFSHÊUJ
RVFT
/PUBNNFOUMBQQPSUEFMBOBMZTFEFDZDMFEFWJFFTUGPOEBNFOUBMQVJTRVFMMF
BQQPSUF EFT BTQFDUT TPVWFOU JHOPSÊT EBVUSFT ÊUVEFT UIFSNPÊDPOPNJRVFT &MMF
QSFOEFODPNQUFMFOTFNCMFEFTJNQBDUTFOWJSPOOFNFOUBVYTPVTGPSNFEVOOPN
CSFSFTUSFJOUEJOEJDBUFVSTFOWJSPOOFNFOUBVYNFUUBOUFOÊWJEFODFMFDPNQPSUF
NFOUQBSGPJTPQQPTÊEFDFVYDJ&MMFQFSNFUBVTTJEFQSFOESFFODPNQUFMJNQBDU
SFMBUJGEFMBTUSVDUVSFEFTTZTUÍNFTRVJEBOTDFSUBJOTDBTCJFOQSÊDJTPDDBTJPOOF
VOJNQBDUOPOOÊHMJHFBCMF
-FTSÊTVMUBUT TPOUQSÊTFOUÊTHSBQIJRVFNFOUTVS MFTêHFU$FTHSBQIJ
RVFTSFQSÊTFOUFOUMÊWBMVBUJPOÊDPOPNJRVFFUFOWJSPOOFNFOUBMFEFTRVBUSFHSPVQFT
EFTDÊOBSJPTQSÊDJUÊTVUJMJTÊTÆEFTOJWFBVYEFUFNQÊSBUVSFEJĒÊSFOUT	DIBVĒBHFFU
TPVSDFGSPJEF
TFMPOEFTNJYÊMFDUSJRVFTEJWFSTJêÊT*MGBVUTBWPJSRVF(FOÍWFBDIÍUF
FONBKFVSFQBSUJF 	
 TPOÊMFDUSJDJUÊÆEFTDFOUSBMFTIZESBVMJRVF 	NJYCMFV
 FU
MF SFTUF ÆEFT DFOUSBMFT Æ HB[ 	.JY/($$
 4FVMFNFOUEFVY JOEJDBUFVSTEBOBMZTF
EFDZDMFEFWJFTPOUSFQSÊTFOUÊTJDJ*MTBHJUQSFNJÍSFNFOUEFMJOEJDBUFVSjDIBOHF
NFOUDMJNBUJRVFvRVJÊWBMVFMFQPUFOUJFMÆFĒFUEFTFSSFEVTZTUÍNFBOBMZTÊFUEF
MJOEJDBUFVSjTBOUÊIVNBJOFv-FDIPJYEFDFTEFVYJOEJDBUFVSTNFUFOÊWJEFODFMF
DPNQPSUFNFOUEJĒÊSFODJÊEFTTZTUÍNFTTFMPOMJNQBDUDPOTJEÊSÊ
 RÉSUMÉ 3
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Bleu
NGCC
Swiss
UCTE
CHAUDIÈRE 65°
Bleu
NGCC
Swiss
UCTE
COGEN 65°
PAC MIX
Bleu
NGCC
Swiss
UCTE
W10/
W35
Bleu
NGCC
Swiss
UCTE
B0/
W35
NGCC
Bleu
Swiss
UCTE
B0/
W65
PACOGEN
Bleu
NGCC
Swiss
UCTE
B0/
W35
PACOGEN
Bleu
NGCC
Swiss
UCTE
B0/
W65
'JHÊWBMVBUJPOÊDPOPNJRVFFUFOWJSPOOFNFOUBMF	JOEJDBUFVS"$7$IBOHFNFOU
DMJNBUJRVF
EFTZTUÍNFTVUJMJTÊTÆQMVTJFVSTOJWFBVYEFUFNQÊSBUVSFFUBWFDEFT
NJYÊMFDUSJRVFTEJWFSTJêÊT
1BSBNÍUSFTDMÊT
-FTTZTUÍNFTÊOFSHÊUJRVFTDPOTJEÊSÊTTPJUMBQPNQFÆDIBMFVSMFNPUFVSÆHB[
FODPHÊOÊSBUJPOFUMBDIBVEJÍSFÆHB[OFQFVWFOUQBTËUSFÊWBMVÊTEFGBÉPOHÊOÊSBMF
-FVSQFSGPSNBODFFOWJSPOOFNFOUBMFFUUIFSNPÊDPOPNJRVFTPOUFOFĒFUGPSUFNFOU
MJÊTÆMFVSTQBSBNÍUSFTEVUJMJTBUJPO
$PODFSOBOU MBQPNQFÆ DIBMFVS MÊDBSUEF UFNQÊSBUVSF FOUSF MB TPVSDF GSPJEF
RVFTU MF TPM mJDJ#mPV MFBVmJDJ8m FU MB TPVSDF DIBVEFRVFTU MF DJSDVJU EF
DIBVĒBHFmJDJ8PV8mFTUVOÊMÊNFOUEÊUFSNJOBOUDPNQMÍUFNFOUMBQFSGPS
NBODFEF MBQPNQF2VBOU BVNPUFVSEF DPHÊOÊSBUJPO CJFONPJOT TFOTJCMF BVY
ÊDBSUTEFUFNQÊSBUVSFMBQVJTTBODFEFDFMVJDJFTUVOQBSBNÍUSFFTTFOUJFM&OFĒFU
QMVTMFNPUFVSFTUHSPTQMVTTPOSFOEFNFOUÊMFDUSJRVFFTUÊMFWÊFUTFTQFSGPSNBODFT
ÊDPOPNJRVFT DPNNFFOWJSPOOFNFOUBMFT TBNÊMJPSFOU -BQSJTF FO DPNQUFEF DFT
QBSBNÍUSFTEÊDIFMMF FTU GPOEBNFOUBMFQVJTRVF MFVSWBSJBUJPOQFVU SFMÊHVFSPVBV
DPOUSBJSFSFDMBTTFSVOTZTUÍNFQBSSBQQPSUÆVOBVUSF
PROJET PACOGEN4
Bleu
NGCC
Swiss
UCTE
CHAUDIÈRE 65°
Bleu
NGCC
Swiss
UCTE
COGEN 65°
PAC MIX
Bleu
NGCC
Swiss
UCTE
W10/
W35
Bleu
NGCC
Swiss
UCTE
B0/
W35
NGCC
Bleu
Swiss
UCTE
B0/
W65
PACOGEN
Bleu
NGCC
Swiss
UCTE
B0/
W35
PACOGEN
Bleu
NGCC
Swiss
UCTE
B0/
W65
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'JHÊWBMVBUJPOÊDPOPNJRVFFUFOWJSPOOFNFOUBMF	JOEJDBUFVS"$74BOUÊIVNBJOF

EFTZTUÍNFTVUJMJTÊTÆQMVTJFVSTOJWFBVYEFUFNQÊSBUVSFFUBWFDEFTNJYÊMFDUSJ
RVFTEJWFSTJêÊT
1SJPSJUÊBVYQPNQFTÆDIBMFVSÆCBTTFUFNQÊSBUVSF
<)PVJMMPO>BWBJUNJTFOÊWJEFODFMBWBOUBHFFOWJSPOOFNFOUBMEFT1"$QBS
SBQQPSUBVYDIBVEJÍSFÆHB[PVÆNB[PVUBWBOUBHFUPVUFGPJTEÊQFOEBOUEFMBQSPWF
OBODFEFMÊMFDUSJDJUÊ*DJMFTSÊTVMUBUTTPOUJOUFSQSÊUBCMFTQPVSMFDPOUFYUFHFOFWPJT
	NJYCMFV FUNJY/($$
 PV TVJTTF FU DPOêSNF MB GPSUF JOëVFODFEFTQBSBNÍUSFT
EVUJMJTBUJPO
-FNFJMMFVSTZTUÍNFTFNCMFSÊFMMFNFOUËUSFMB1"$GPODUJPOOBOUÆCBTTFUFNQÊ
SBUVSFEFTPVSDFDIBVEF-FGBJCMFÊDBSUFOUSFMFTOJWFBVYEFUFNQÊSBUVSFEFTPVSDF
GSPJEF	PV$
FUEFTPVSDFDIBVEF	NBY$
GBJUEFMB1"$MFTZTUÍNFMFQMVT
QFSGPSNBOU&ODPOTÊRVFODFPOOFQFVUTPVIBJUFSRVVOFVUJMJTBUJPOGPSUFNFOUBD
DSVFEF1"$GPODUJPOOBOUÆCBTTFUFNQÊSBUVSF
4FVMFNFOUDFTZTUÍNFOFTBQQMJRVFRVÆEFT[POFTFODPOTUSVDUJPOPÜFOSÊ
OPWBUJPO&OFĒFUTJMFTCÄUJNFOUTTPOUEÊKÆDPOTUSVJUTFURVFMPCKFDUJGOFTURVFMF
SFNQMBDFNFOUEVOTZTUÍNFEFDIBVĒBHFWJFJMMJTTBOUMFTQBSBNÍUSFTBSDIJUFDUVSBVY
TPOUEFTDPOUSBJOUFTNBKFVSFT4JMFTZTUÍNFFOQMBDFFTUVOTZTUÍNFEFEJTUSJCVUJPO
 RÉSUMÉ 5
EFDIBMFVSÆIBVUFUFNQÊSBUVSF	$"%PVSBEJBUFVST
MB1"$QFSEVOFMBSHFQBSUJF
EFTPOBUUSBJU-FTHSBQIJRVFTDJEFTTVTNFUUFOUFOFĒFUFOÊWJEFODFRVFMFTTDÊOB
SJPT1ĚĜ.Ģı#8DFTUÆEJSFVUJMJTBOUVOFQPNQFÆDIBMFVSHÊPUIFSNJRVFQPVS
DIBVĒFSVOCÄUJNFOUVUJMJTBOUVODJSDVJUEFEJTUSJCVUJPOEFDIBMFVSÆIBVUFUFNQÊSB
UVSF	$
DPÚUFUSÍTDIFSQPVSVOCJMBOFOWJSPOOFNFOUBMNJUJHÊ
"IBVUFUFNQÊSBUVSFMFTDIBVEJÍSFTÆHB[TPOUMFTTPMVUJPOTMFTQMVTÊDPOPNJ
RVFTNBJTFOHFOESFOUEF GPSUT JNQBDUTFOWJSPOOFNFOUBVYFOQBSUJDVMJFSQBSTFT
ÊNJTTJPOTEF$0$FEFSOJFSQFVUËUSFSÊEVJUQBSMVUJMJTBUJPOEVONPUFVSEFDP
HÊOÊSBUJPOÆIBVUSFOEFNFOUDFTUÆEJSFVONPUFVSEFHSBOEFUBJMMFQSPCBCMFNFOU
SBDDPSEÊÆVOSÊTFBVEFDIBVĒBHFÆEJTUBODF
6OFTFDPOEFTPMVUJPOFTUEBOTMFDBTEVOFSÊOPWBUJPOEFCÄUJNFOUMÊWBMVBUJPO
ÊDPOPNJRVFFUFOWJSPOOFNFOUBMFEVSFNQMBDFNFOUEVTZTUÍNFEFEJTUSJCVUJPOEF
DIBMFVSWFSTVOTZTUÍNFÆCBTTFUFNQÊSBUVSF"MPOHUFSNFMFTDPÚUTTVQQMÊNFOUBJ
SFTEJOWFTUJTTFNFOUTFSPOU UPVUPVQBSUJFDPNQFOTÊTQBS MÊDPOPNJFBOOVFMMFEFT
GSBJTEFYQMPJUBUJPOUPVUFOBNÊMJPSBOUTFOTJCMFNFOUMFTBTQFDUTFOWJSPOOFNFOUBVY
EVTFSWJDFEFNBOEÊ
&YQMPJUBUJPOEVQPUFOUJFMÊOFSHÊUJRVFMÊNBOJRVF
5PVKPVSTBVTVKFUEFTOJWFBVYEFUFNQÊSBUVSFMFYQMPJUBUJPOQBSEFTQPNQFTÆ
DIBMFVSEFMÊOPSNFRVBOUJUÊEFDIBMFVSDPOUFOVFEBOTMFTFBVYEV-ÊNBOQPVSSBJU
FODPSFBNÊMJPSFSMFCJMBOFOWJSPOOFNFOUBMEFT1"$	TDÊOBSJP1"$88
TPVT
SÊTFSWFEFTDPÚUTÊDPOPNJRVFTFUFOWJSPOOFNFOUBVYEFMBNJTFFOPFVWSFEVOQSP
KFUEFDFUPSESFFUEFHSBOEFFOWFSHVSFBCTFOUTEFDFUUFQSFNJÍSFÊUVEF
$FDJFTUWSBJTBOTNËNFVUJMJTFSMFQPUFOUJFMEFDMJNBUJTBUJPORVPĒSFMFTQPNQFT
ÆDIBMFVSHÊPUIFSNJRVFTFUFODPSFQMVTÆFBV-FVSDPOOFDUJPOTVSMBTPVSDFGSPJEF
QFVUËUSFFYQMPJUÊFFOÊUÊQPVSSFGSPJEJSEFTWPMVNFTTBOTHSBOEF JOTUBMMBUJPOTOJ
GSBJTTVQQMÊNFOUBJSFT1VJTRVFMBDMJNBUJTBUJPOEFWJFOUBOOÊFBQSÍTBOOÊFVOFOKFV
DSPJTTBOU MFCJMBOUPUBMEFTQPNQFTÆDIBMFVSFBVFBVQPVSSBJUFODPSFTBNÊMJPSFS
DPNQBSBUJWFNFOUÆVOTZTUÍNFVUJMJTBOUFOQMVTEFTPOVOJUÊEFDIBVĒBHFVODMJNB
UJTFVSÊMFDUSJRVFQBSFYFNQMF
2VFMNJYÊMFDUSJRVFQPVS(FOÍWF 
-FNJYHFOFWPJTBDUVFMGBWPSJTFQMFJOFNFOUMFTQPNQFTÆDIBMFVSQVJTRVFMÊOFS
HJFIZESBVMJRVFNBKPSJUBJSFNFOUVUJMJTÊFÆ(FOÍWFFTUFOUFSNFEBOBMZTFEFDZDMF
EFWJFMFNFJMMFVSUZQFEÊMFDUSJDJUÊEVQPJOUEFWVFFOWJSPOOFNFOUBM$FQFOEBOU
PROJET PACOGEN6
VOFDSPJTTBODFEFTOPVWFMMFTJOTUBMMBUJPOTEFQPNQFTÆDIBMFVSFOHFOESFSBTBOTOVM
EPVUFVOFDSPJTTBODFEFMBEFNBOEFÊMFDUSJRVFDBOUPOBMFTJEFTÊDPOPNJFTOFTPOU
QBT SÊBMJTÊFT BJMMFVST$PNNF RVBTJNFOU MFOTFNCMF EFT QPTTJCJMJUÊT IZESBVMJRVFT
TPOUFYQMPJUÊFTFO4VJTTFEFOPVWFMMFTTPVSDFTEBQQSPWJTJPOOFNFOUTFSPOUOÊDFT
TBJSFT0SQPVSRVFMFTQPNQFTÆDIBMFVSTEÊQFOEBOUEVNPEFEFQSPEVDUJPOÊMFD
USJRVFSFTUFOUGBWPSBCMFTEVQPJOUEFWVFEFMFOWJSPOOFNFOUFUQPVSQFSNFUUSFÆ
(FOÍWFEFTBUJTGBJSFBVYPCKFDUJGTEVQSPUPDPMFEF,ZPUPTBOTFYQPSUFSBJMMFVSTTFT
ÊNJTTJPOTEFHB[ÆFĒFUEFTFSSFVOFSÊëFYJPOEPJUËUSFFOUSFQSJTFTVS MBWFOJSEF
MBQQSPWJTJPOOFNFOUÊMFDUSJRVFDBOUPOBM
4JFOQMVTEFTÊOFSHJFTSFOPVWFMBCMFTNBSHJOBMFNFOUVUJMJTÊFTBVKPVSEIVJMFHB[
EFWBJUEFWFOJSVOFTPMVUJPOQMVTJNQPSUBOUFRVBVKPVSEIVJ	
EFHSPTTFTVOJUÊT
EFNPUFVSÆHB[FODPHÊOÊSBUJPOTPOUTBOTOVMEPVUFVOFBMUFSOBUJWFFOWJSPOOFNFO
UBMFNFOUJOUÊSFTTBOUFQBSSBQQPSUBVYDFOUSBMFTÆHB[ÆDZDMFDPNCJOÊ&OFĒFUMB
DIBMFVSQSPEVJUFQPVSSBJUËUSFVUJMJTÊFQBSEFTSÊTFBVYEFDIBVĒBHFÆEJTUBODFQPVS
SFNQMBDFSÆ(FOÍWFEFTDIBVEJÍSFTÆNB[PVUPVÆHB[EBOTEFTRVBSUJFSTOFEJTQP
TBOUEFDIBVĒBHFQBSMFTPMÆCBTTFUFNQÊSBUVSF
-FTDPODMVTJPOTEF1BDPHFOFOCSFG
r'BWPSJTFSMJOTUBMMBUJPOEFQPNQFTÆDIBMFVSÆGBJCMFÊDBSUEFUFNQÊSBUVSF
FOUSFMBTPVSDFDIBVEFFUMBTPVSDFGSPJEF
m$POWFSTJPOEFTTZTUÍNFTEFDIBVĒBHFEFMBIBVUFÆMBCBTTFUFNQÊSB
UVSF	DIBVĒBHFBVTPM

m&YQMPJUFSEFQSÊGÊSFODFMFQPUFOUJFMUIFSNJRVFEVMBD-ÊNBOQBSEFT
1"$FBVFBVFUFOTVJUFMÊOFSHJFHÊPUIFSNJRVFQBSEFT1"$TPMFBV
r(ÊSFSMBDSPJTTBODFEFMBDPOTPNNBUJPOEÊMFDUSJDJUÊEVFBVY1"$
TBOTSFDPVSJSÆEFTNPEFTEFQSPEVDUJPOÊMFDUSJRVFSÊEVJTBOUMBUUSBJU
FOWJSPOOFNFOUBMEFT1"$
m'BWPSJTFSEFOPVWFMMFTÊOFSHJFTSFOPVWFMBCMFT	TPMBJSFÊPMJFO

m%BOTMFDBTPÜMFHB[FTUVOFPQUJPOMFTHSPTTFTVOJUÊTEFNPUFVSTÆHB[
EFDPHÊOÊSBUJPOQFVWFOUDPODVSSFODFSMBDIBUEÊMFDUSJDJUÊEFDFOUSBMFT
ÆHB[ÆDZDMFDPNCJOÊ
r"IBVUFUFNQÊSBUVSFMFNPUFVSEFDPHÊOÊSBUJPOEPJUËUSFQSÊGÊSÊÆMB
DIBVEJÍSFFUÆCBTTFUFNQÊUBUVSFËUSFBTTPDJÊÆVODZDMFPSHBOJRVFEF
3BOLJOF
 RÉSUMÉ 7
1FSTQFDUJWFT
%VOFQBSUEBOTMBQFSTQFDUJWFEVOFHFTUJPOÊOFSHÊUJRVFÆMÊDIFMMFEVORVBUJFS
QBSMFYQMPJUBUJPOEFHSBOEFBNQMFVSNÊSJUFMBQSJTFFODPNQUFEFTBTQFDUTEBOBMZTF
EFDZDMFEFWJFEFTJOGSBTUSVDUVSFTÆNFUUSFFOQMBDF
%BVUSFQBSUMFTBTQFDUTEFQIZTJRVFEVCÄUJNFOUTPOUDBQJUBVYFUQBTTFVMFNFOU
MBUFNQÊSBUVSFEVDJSDVJUEFDIBVĒBHF&OFOFĒFUEFTBNÊMJPSBUJPOTEBOTMFOWFMPQ
QFEVCÄUJNFOUQFSNFUEFTVCTUBOUJFMMFTÊDPOPNJFTEFTCFTPJOTEÊOFSHJFUIFSNJRVF
-FTTUBOEBSETMFTQMVTSÊDFOUTEFMB4*"PVNJFVYMFTMBCFMT.JOFSHJFFU.JOFSHJF1
QFSNFUUFOUVOFSÊEVDUJPO JNQSFTTJPOBOUFTEFTCFTPJOT UIFSNJRVFT *M TFSBJUEPOD
TPVIBJUBCMFEBDDÊMÊSFSMFQMVTQPTTJCMFMBSFDPOWFSTJPOEVEPNBJOFCÄUJ$PVQMÊFT
ÆMJOTUBMMBUJPOEFTZTUÍNFTÊOFSHÊUJRVFTFēDJFOUTDFTNFTVSFTQFVWFOUQSFOESFVO
FĒFUDPOTJEÊSBCMFTVSMFTJNQBDUTEVTBVYDPNCVTUJCMFTFOQBSUJDVMJFSMFTÊNJTTJPOT
ÆFĒFUEFTFSSFTPVNJTBVYPCKFDUJGTEF,ZPUP"JOTJJMFTUVUJMJFEÊMBSHJSMFTMJNJUFT
EFMÊUVEFFOJODMVBOUMBOBMZTFEFDZDMFEFWJFEFTQBSBNÍUSFTBSDIJUFDUVSBVYUFMTRVF
MFOWFMPQQFEVCÄUJNFOU
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1.1 Contexte fédéral
-FDPOUFYUFMÊHBMÊOFSHÊUJRVFTVJTTFFTUEÊêOJOPUBNNFOUQBSMB-PJTVSMÊOFSHJF
TVJTTF	-&OF
EVKVJO4FMPOMBSUBMFMMFBQPVSCVU
BEBTTVSFSVOFQSPEVDUJPOFUVOFEJTUSJCVUJPOEFMÊOFSHJFÊDPOPNJRVFTFUDPNQBUJCMFTBWFD
MFTJNQÊSBUJGTEFMBQSPUFDUJPOEFMFOWJSPOOFNFOU
CEFQSPNPVWPJSMVUJMJTBUJPOÊDPOPNFFUSBUJPOOFMMFEFMÊOFSHJF
D EFODPVSBHFSMFSFDPVSTBVYÊOFSHJFTJOEJHÍOFTFUSFOPVWFMBCMFT
%FQMVTFOTJHOBOUQVJTSBUJêBOUMF1SPUPDPMFEF,ZPUPMB4VJTTFBKPVUFEFTDPO
USBJOUFTTVQQMÊNFOUBJSFTQPVSEÊêOJSTBQPMJUJRVFÊOFSHÊUJRVF-B-PJTVSMF$0EV
PDUPCSFUSBOTDSJUMÊHBMFNFOUTFTPCMJHBUJPOTJOUFSOBUJPOBMFT	BSU

 %JDJÆ MBO MFTÊNJTTJPOTEF$0EVFTÆ MVUJMJTBUJPOÊOFSHÊUJRVFEFTBHFOUT GPTTJMFT
EPJWFOUËUSFEBOTMFOTFNCMFSÊEVJUFTEFQBSSBQQPSUÆ-BNPZFOOFEFTBOOÊFT
ÆFTUEÊUFSNJOBOUF
 -FT ÊNJTTJPOTEVFTÆ MVUJMJTBUJPO ÊOFSHÊUJRVFEFT DPNCVTUJCMFT GPTTJMFTEPJWFOU ËUSFEBOT
MFOTFNCMFSÊEVJUFTEFFUMFTÊNJTTJPOTEVFTÆMVUJMJTBUJPOÊOFSHÊUJRVFEFTDBSCVSBOUT
GPTTJMFT	TBOTMFLÊSPTÍOFVUJMJTÊQPVSMFTWPMTJOUFSOBUJPOBVY
EF
-FTNPZFOTQSJWJMÊHJÊTQBSMB$POGÊEÊSBUJPOQPVSBUUFJOESFDFTPCKFDUJGTÊUBJFOUFO
QSFNJFSMJFVMFTNFTVSFTMJCSFNFOUDPOTFOUJFTQBSMFTDPOTPNNBUFVST0SQMVTJFVST
BOOÊFTBQSÍTMFOUSÊFFOWJHVFVSEFMB-PJTVSMF$0MBUFOEBODFBDUVFMMFEFDPOTPN
NBUJPOEÊOFSHJFOFMBJTTFQBTEFEPVUFTVSMJOTVēTBODFEFTFĒPSUTWPMPOUBJSFTFUEFT
JODJUBUJPOTÊUBUJRVFTDPOTFOUJTQPVSBUUFJOESFDFTPCKFDUJGTNËNFTJMBDPOTPNNBUJPO
EFDPNCVTUJCMFTTFTUMÊHÍSFNFOUSÊEVJUFQBSSBQQPSUÆMBOOÊFEFSÊGÊSFODF	êH

$FTUQPVSRVPJVODPNNVOJRVÊEFQSFTTFEV%ÊQBSUFNFOUGÊEÊSBMEFTUSBOTQPSUT
EFMÊOFSHJFFUEFTDPNNVOJDBUJPOT	%&5&$NBST
BOOPODFRVJMBjEÊDJEÊ
EJOUSPEVJSFVOFUBYFTVSMF$0BQQMJDBCMFBVYDPNCVTUJCMFTEÍTVOFUBYFEF
GSBODTTFSBQSÊMFWÊFTVSDIBRVFUPOOFEF$0DFRVJDPSSFTQPOEÆFOWJSPODFOUJNFT
QBSMJUSFEIVJMFEFDIBVĒBHFvFUDFOUJNFTQBSNÍUSFDVCFEFHB[OBUVSFM
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'JHÊWPMVUJPOEFTÊNJTTJPOTEF$0FO4VJTTF
5JSÊEFXXXCVXBMDI
$FDPOUFYUFGÊEÊSBMSFOEFODPSFQMVTBDUVFMMBSUJDMF	CÄUJNFOUT
EFMB-&OF
-FT DBOUPOT DSÊFOU EBOT MFVS MÊHJTMBUJPOEFT DPOEJUJPOT HÊOÊSBMFT GBWPSJTBOUVOFVUJMJTBUJPO
ÊDPOPNFFUSBUJPOOFMMFEFMÊOFSHJFBJOTJRVFMFSFDPVSTBVYÊOFSHJFTSFOPVWFMBCMFT
/PUPOTQBSBJMMFVSTRVÊOFSHJFTSFOPVWFMBCMFTTJHOJêFOUBVTFOTMÊHBMTVJTTFjMB
GPSDFIZESBVMJRVFMÊOFSHJFTPMBJSFMBHÊPUIFSNJFMBDIBMFVSBNCJBOUFMÊOFSHJFÊP
MJFOOFFUMBCJPNBTTFv	0SEPOOBODFTVSMÊOFSHJFEVEÊDFNCSF

1.2 Objectifs stratégiques genevois
-B-PJTVSMÊOFSHJF	TFQUFNCSF
EVDBOUPOEF(FOÍWFSFQSFOEUFMTRVFMT
MFTQSJODJQFT HÊOÊSBVY FUQSÊDJUÊTEF MB-&OF%FQMVT DFUUF MPJ PCMJHF MF$POTFJM
E&UBUÆQSPQPTFSBV1BSMFNFOUVOFGPJTQBSMÊHJTMBUVSFTBWJTJPOTUSBUÊHJRVFÆNPZFO
FUMPOHUFSNFEFTBQPMJUJRVFÊOFSHÊUJRVFRVFTUMB$PODFQUJPOHÊOÊSBMFFONBUJÍSF
EÊOFSHJF 	$(&
-PVUJM PQÊSBUJPOOFM RVJ FOEÊDPVMF FTU MF1MBOEJSFDUFVSEF
MÊOFSHJF	1%&
MBDUVFMBZBOUÊUÊBQQSPVWÊMFEÊDFNCSF
-FT PCKFDUJGT DIJĒSÊT EF SÊEVDUJPO EFT ÊNJTTJPOT EF HB[ Æ FĒFU EF TFSSF TPOU
MFTNËNFTÆ MÊDIFMMFHFOFWPJTF&OFYDMVBOU MFTDBSCVSBOUT(FOÍWFDIFSDIFEPOD
ÆSÊEVJSFEFTFTÊNJTTJPOTEF$0QBSSBQQPSUBVYDIJĒSFTEF0S(F
OÍWFFTUVODBOUPOPÜMBTVSGBDFCÄUJFFUEPODDIBVĒÊFFTUFOBVHNFOUBUJPO$FUUF
TJUVBUJPOOFTFNCMFEBJMMFVSTQBTQSËUFÆTJOWFSTFSBVWVEF MBDSJTFEV MPHFNFOU
BDUVFMTVSMBSDMÊNBOJRVFFUQMVTTQÊDJBMFNFOUEBOTMB$JUÊEF$BMWJO-FTSFTTPVSDFT
ÊOFSHÊUJRVFTVUJMJTÊFTQPVSSÊQPOESFBVYCFTPJOTEFDIBVĒBHFTPOUQSJODJQBMFNFOU
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MFTSFTTPVSDFTOPOSFOPVWFMBCMFTRVFTPOUMFNB[PVUFUMFHB[OBUVSFM0OQFVUFO
DPSFBKPVUFS MÊMFDUSJDJUÊQFSNFUUBOU MF GPODUJPOOFNFOUEFQPNQFTÆDIBMFVSFUEF
DIBVĒBHFTEBQQPJOUFUMBSÊDVQÊSBUJPOEFTSFKFUTEFDIBMFVSJTTVTQBSFYFNQMFEFMB
DPNCVTUJPOEFTEÊDIFUTEFM6*0.EFT$IFOFWJFST1BSDPOUSFMFTÊOFSHJFTSFOPV
WFMBCMFTDPNNFMFTPMBJSFUIFSNJRVFMFCPJTPVMBHÊPUIFSNJFTJFMMFTTPOUFOGPSUF
DSPJTTBODFSFTUFOUNBSHJOBMFT
90/91 91/92 92/93 93/94 94/95 95/96 96/97 97/98 98/99
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'JHWFOUFFUDPOTPNNBUJPOEFDPNCVTUJCMF$BOUPOEF(FOÍWF
5JSÊEF<$(&>
-FHSBQIJRVFJMMVTUSFMÊWPMVUJPOEFMBEFNBOEFFODPNCVTUJCMFTGPTTJMFT/P
UPOTEFVYÊMÊNFOUT-FQSFNJFSFTUMBTUBCJMJUÊEFMBEFNBOEFFOÊOFSHJFQSJNBJSF
-FTFDPOEFTUMFUSBOTGFSUQSPHSFTTJGEVNB[PVUWFSTMFHB[OBUVSFM&OFĒFUTFMPOMB
<$(&>jMBQBSUEVHB[EBOTMBDPOTPNNBUJPOUPUBMFEFHB[FUEFNB
[PVUFTUQBTTÊFEFÆvEFÆj-FHB[QSÊTFOUFVOJOUÊSËUOPUBCMF
FONBUJÍSFEF$0QVJTRVFTFTÊNJTTJPOTTPOUEFH$0L8IBMPSTRVFDFMMFTEV
NB[PVUTPOUEFH$0L8Iv<JEFN>TPJUVOFSÊEVDUJPOEFQSÍTEVORVBSU
$FQFOEBOUMFSZUINFEFTVCTUJUVUJPOEFTIVJMFTMPVSEFTQBSMFHB[OBUVSFMOFTU
QBTFODPSFTVēTBOUQPVSBUUFJOESFMFTPCKFDUJGTHFOFWPJT#JFORVFMBUBYFTVSMF$0
mFOUSÊFFOWJHVFVSFSKBOWJFSmGBWPSJTFMFHB[OBUVSFMBVEÊUSJNFOUEVNB
[PVUM&UBUEF(FOÍWFOFQFVUOJOFWFVUTFDPOUFOUFSEFDFUUFTVCTUJUVUJPOFOUSFEFVY
ÊOFSHJFTGPTTJMFT%BOTMFSFTQFDUEFTQSJODJQFTEVEÊWFMPQQFNFOUEVSBCMFFOQMVT
EFTFĒPSUTEFQSPNPUJPOEFTÊOFSHJFTSFOPVWFMBCMFTFUEFMBNÊMJPSBUJPOEFMJOEJDF
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EFEÊQFOTFDIBMFVSEFTCÄUJNFOUT(FOÍWFDIFSDIFÆQSPNPVWPJSMFEÊWFMPQQFNFOU
EFTÊOFSHJFTJOEJHÍOFT<$(&>
3ÊTVNPOTBMPSTMFTPCKFDUJGTRVJOPVTJOUÊSFTTFJDJEFMBQPMJUJRVFÊOFSHÊUJRVF
HFOFWPJTFÆMIPSJ[PO
r SÊEVDUJPOEFEFTÊNJTTJPOTEF$0FUEFDPOTPNNBUJPOEÊOFSHJFGPTTJMF
r DSPJTTBODFOVMMFEFMBDPOTPNNBUJPOEÊMFDUSJDJUÊFUÊMJNJOBUJPOEVQPVSDFO
UBHFEÊMFDUSJDJUÊEPSJHJOFOVDMÊBJSF
r BVHNFOUBUJPO EF MB RVPUFQBSU EFT ÊOFSHJFT JOEJHÍOFT SFOPVWFMBCMFT EF
 QPVS MÊMFDUSJDJUÊ FU EF  QPVS MB QSPEVDUJPO EF DIBMFVS <$(&
>
-BQSPNPUJPOEF MB UFDIOPMPHJFEFTQPNQFT Æ DIBMFVS 	1"$
 FUEV DPVQMBHF
DIBMFVSGPSDF	$$'
mEBOTDFUUFÊUVEFVONPUFVSEFDPHÊOÊSBUJPOÆHB[mQSFOE
BMPSTUPVUTPOTFOT$FTUQPVSRVPJMFTBSUJDMFTFUEFMBMPJHFOFWPJTFTVSMÊOFS
HJFFODPVSBHFMBSÊDVQÊSBUJPOEFTSFKFUTEFDIBMFVSFUMFTTZTUÍNFTDIBMFVSGPSDF-FT
1"$VUJMJTFOUMBDIBMFVSBNCJBOUFEÊêOJFDPNNFÊOFSHJFSFOPVWFMBCMF%BVUSFQBSU
MF$$'QSPEVJUÆQBSUJSEFHB[OBUVSFMVOFOTFNCMFEÊMFDUSJDJUÊFUEFDIBMFVSBWFD
VONFJMMFVSSFOEFNFOURVFTJFMMFTÊUBJFOUQSPEVJUFTTÊQBSÊNFOUQBSFYFNQMFQBS
VOFDIBVEJÍSFBVHB[OBUVSFMFUQBSVOFDFOUSBMFOVDMÊBJSF-FDPVQMBHF$$'1"$
EFWSBJUBMPSTUIÊPSJRVFNFOUBWPJSMFQPUFOUJFMEFDPOUSJCVFSÆMBSÊEVDUJPOEFMBDPO
TPNNBUJPOEÊOFSHJFGPTTJMFDPNNFÆMBVHNFOUBUJPOEFMBRVPUFQBSUEFTÊOFSHJFT
JOEJHÍOFTQPVSMÊMFDUSJDJUÊFUMBDIBMFVS
1.3 Le fonctionnement de la pompe à chaleur (PAC)
-FQSJODJQFEFMB1"$FTUEFTPVUJSFSEFMBDIBMFVSÆCBTTFUFNQÊSBUVSFEBOT
MFOWJSPOOFNFOUQPVSMBUSBOTNFUUSFÆMBJEFEVOFÊOFSHJFBEEJUJPOOFMMFÆIBVUF
UFNQÊSBUVSFBVCÄUJNFOU-FT1"$QFVWFOUËUSFEFUSPJTUZQFTQSÊMÍWFNFOUEF
DIBMFVSEBOTMFTPMÆMBJEFEVOFTPOEFHÊPUIFSNJRVFEFGBJCMFPVEFNPZFOOF
QSPGPOEFVSFUEVODJSDVJUEFBVHMZDPMÊFQSÊMÍWFNFOUEFDIBMFVSQBSMFCJBJTEF
MFBVEFMBDEFSJWJÍSFPVEFOBQQFQISÊBUJRVFFUFOGJOQSÊMÍWFNFOUEFDIBMFVS
EBOTMBJS
-FDJSDVJUEFDBQUBHFBNÍOFMBDIBMFVSEFMFOWJSPOOFNFOUEBOTVOÊDIBOHFVS
EFDIBMFVSDPOOFDUÊÆMÊWBQPSBUFVS-BQQPSUEFDIBMFVSPDDBTJPOOFMhÊWBQPSBUJPOEV
ëVJEFGSJHPSJHÍOF-FëVJEFWBQPSJTÊÆCBTTFQSFTTJPOFTUDPNQSJNÊQBSMFDPNQSFT
TFVSFUTBUFNQÊSBUVSFBVHNFOUF-FëVJEFFTUBMPSTNJTFODPOUBDUEBOTMFDPOEFO
TFVSBWFDMFDJSDVJUEFDIBVĒBHFEVCÄUJNFOURVJEJĒVTFMFQMVTTPVWFOUMBDIBMFVS
 1. INTRODUCTION 13
QBSVOTZTUÍNFEFDIBVĒBHFBVTPM-BQSFTTJPOEBOTMFDPOEFOTFVSÊUBOUDPOTUBOUF
FUMFHB[ÊUBOUSFGSPJEJQBSMBSSJWÊFEVDJSDVJUEFDIBVĒBHFMFëVJEFTFDPOEFOTFÆ
OPVWFBV-BQSFTTJPOFUMBUFNQÊSBUVSFEVëVJEFGSJHPSJHÍOFTPOUÆOPVWFBVBCBJT
TÊFTFOUSBOTJUBOUQBSVOEÊUFOEFVS$FMBQFSNFUBVMJRVJEFEFTFWBQPSJTFSÆOPV
WFBVFODPOUBDUBWFDMBDIBMFVSEFMFOWJSPOOFNFOUBNFOÊFQBSMFDJSDVJUEFDBQUBHF
EBOTMÊWBQPSBUFVS6OOPVWFBVDZDMFQFVUDPNNFODFS
Eau "tiède"
Eau refroidie
Eau chaude
Eau refroidie
Compresseur
Soupape d'expansion
33 % 
(électricité)
66 % 
(chaleur 
ambiante)
100 % 
(chaleur 
utile)
Fluide frigorigène
E
v
a
p
o
r
a
t
e
u
r
C
o
n
d
e
n
s
e
u
r
Gaz
basse pression
Gaz
haute pression
Liquide
basse pression
Liquide
haute pression
'JHTDIÊNBEVOF1"$FUEFTëVYÊOFSHÊUJRVFTDPSSFTQPOEBOUÆVO$01"EF
	#8

-BWBOUBHFJNQPSUBOUEFMBQPNQFÆDIBMFVSFTURVFMMFQVJTFMFTTFOUJFMEFMÊOFS
HJFEBOTMFOWJSPOOFNFOU-BTFVMFÊOFSHJFDPOTPNNÊFFTUMÊMFDUSJDJUÊOÊDFTTBJSFBV
GPODUJPOOFNFOUEVDPNQSFTTFVS-FDPFēDJFOUEFQFSGPSNBODF	$01
RVBOUJêFMF
SBQQPSU FOUSF MÊOFSHJF USBOTNJTF BVCÄUJNFOU FU MÊOFSHJF DPOTPNNÊF$PNNF MF
$01WBSJFGPSUFNFOUFOGPODUJPOEFTWBSJBUJPOTEFUFNQÊSBUVSFEFMBTPVSDFGSPJEF
POMVJQSÊGÍSFMFDPFēDJFOUEFQFSGPSNBODFBOOVFM	$01"
#FBVDPVQQMVTTUBCMF
JMFTUVONFJMMFVSJOEJDBUFVSEFMBQFSGPSNBODFEFMB1"$-F$01"FTUMFSBQQPSU
FOUSFMÊOFSHJFUPUBMFBOOVFMMFNFOUDPOTPNNÊFQPVSMFOUSBÏOFNFOUEVDPNQSFTTFVS
FU MÊOFSHJFEÊMJWSÊFBVCÄUJNFOUEVSBOU MBNËNFBOOÊF-FUBCMFBVEPOOFEFT
DIJĒSFTTVSMFT$01"RVFMFTUSPJTUZQFTEF1"$QFVWFOUBUUFJOESFTFMPOMFDFOUSF
EFUFTUEF5ÕTTFO	XXXOUCDI
-FTQSPHSÍTÊUBOUDPOTUBOUEBOTDFUUFUFDIOP
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MPHJFMFTDPFēDJFOUTBOOPODÊTQBSMFTDPOTUSVDUFVSTBVKPVSEIVJTPOUQMVTÊMFWÊTEF
MPSESFEFÆ
5BC DPFēDJFOUEFQFSGPSNBODFNPZFOEFEJĒÊSFOUTUZQFTEF1"$
5JSÊEF<)VCFSBM>
5ZQF $01"
"JSBNCJBOUFBV 
4PM	$
FBV 
&BV	$
FBV 
5FNQÊSBUVSFEVDJSDVJUEFDIBVĒBHF$
2VFMRVFTPJUMFUZQFEF1"$FUTBOTDPNQUBCJMJTFSMÊOFSHJFEFMBTPVSDFBNCJBOUFMF
SFOEFNFOUÊOFSHÊUJRVFEFMB1"$FTUEBOTUPVTMFTDBTTVQÊSJFVSÆ.BJTJMOFGBVU
QBTPVCMJFSRVFMÊOFSHJFUSBOTNJTFÆMB1"$FTUEFMÊMFDUSJDJUÊTPJUVOFÊOFSHJFÆIBVUF
FYFSHJFBMPSTRVFDFMMFUSBOTNJTFQBSMB1"$BVCÄUJNFOUFTUMBGPSNFMBQMVTEÊHSBEÊFEF
MÊOFSHJFMBDIBMFVS
"JOTJMBDIBMFVSGPVSOJFQBSMFT1"$OhBVOQMVTGBJCMFJNQBDUFOWJSPOOFNFOUBM
RVFTJMhBQQSPWJTJPOOFNFOUÊMFDUSJRVFEFMB1"$MFQFSNFU4FMPO<)PVJMMPO>
RVJBSÊBMJTÊVOFÊUVEFEBOBMZTFEFDZDMFEFWJFDPNQBSBOUVOF1"$BMJNFOUÊFÊMFD
USJRVFNFOUQBSMFSÊTFBVFVSPQÊFO6$5&BVRVFMMB4VJTTFFTUDPOOFDUÊFUEFTDIBV
EJÍSFTÆHB[FUÆNB[PVUMBWBOUBHFFOWJSPOOFNFOUBMEFMB1"$TVSMFTDIBVEJÍSFT
FTUDPOUSBTUÊ4JMQFSNFUEFSÊEVJSFMBDPOTPNNBUJPOÊOFSHÊUJRVFFUMFTÊNJTTJPOTÆ
FĒFUEFTFSSFMFTÊNJTTJPOTFOUFSNFEFUPYJDJUÊEVSÊTFBVÊMFDUSJRVF6$5&OPUBN
NFOUFOSBJTPOEFMBQBSUNBKPSJUBJSFEFQSPEVDUJPOEPSJHJOFUIFSNJRVF	IPVJMMF
MJHOJUF
FO&VSPQFNBKPSFMJNQBDUEFMB1"$"JOTJ
MB1"$OPĒSFEFTQFSGPSNBODFTQMVTGBWPSBCMFTQPVSMFĒFUEFTFSSFFUMBUPYJDJUÊRVFTJEFTNF
TVSFTEBDDPNQBHOFNFOUTPOUÊUVEJÊFTFUQSJTFTFOQBSUJDVMJFSQPVSTBTTVSFSRVFMBVHNFOUBUJPO
EVOPNCSFEF1"$OFDPOUSJCVFQBTEBCPSEBVNBJOUJFOEFDFOUSBMFTÆDIBSCPOFO&VSPQF-BQ
QSPWJTJPOOFNFOUÊMFDUSJRVFÆQBSUJSEFDFOUSBMFÆHB[PĒSBOUEFTQFSGPSNBODFTQSPDIFTEFMBQQSP
WJTJPOOFNFOUEJSFDUBVHB[ JM TFSBJU JOUÊSFTTBOUEÊWBMVFS MJOUÊSËUEFDPVQMBHFDIBMFVSGPSDFRVJ
QFSNFUUSBJUVOFNFJMMFVSFWBMPSJTBUJPOEVHB[RVVOFDFOUSBMFUIFSNJRVF<)PVJMMPO>
1.4 Le principe de la cogénération
-FDPVQMBHFDIBMFVSGPSDF	$$'
BVTTJOPNNÊDPHÊOÊSBUJPOTJHOJêFjQSPEVDUJPO
DPNCJOÊF EF DIBMFVS FU EF GPSDF 	TVSUPVU QPVS MB QSPEVDUJPO EÊMFDUSJDJUÊ
v
<&JDIFS>-FTZTUÍNFFTUDPNQPTÊEVOFQJMFÆDPNCVTUJCMFPVEVONPUFVS
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PVEVOFUVSCJOFÆHB[*MQSPEVJUEFMÊOFSHJFNÊDBOJRVFUSBOTGPSNÊFFOÊMFDUSJDJUÊ
0SMFTFDPOEQSJODJQFEFMBUIFSNPEZOBNJRVFFNQËDIFMBUSBOTGPSNBUJPOJOUÊHSBMF
EVOFGPSNFEÊOFSHJFTPVTVOFBVUSFTBOTVOFEÊHSBEBUJPOEVOFQBSUJFEFMMFNËNF
-F QSJODJQF EF MB DFOUSBMF DPNCJOÊF FTU BMPST EF SÊDVQÊSFS MÊOFSHJF QFSEVF TPVT
GPSNFEFDIBMFVSQBSMFDJSDVJUEFSFGSPJEJTTFNFOUFUQBSMFTHB[EÊDIBQQFNFOUFUEF
MBWBMPSJTFSQPVSMFDIBVĒBHF
$FQSJODJQFOFTFSBJUQBTJOUÊSFTTBOUQPVSQSPEVJSFEFMBDIBMFVSVOJRVFNFOU
&OFĒFUMFTSFOEFNFOUTEFTDIBVEJÍSFTTPOUJEFOUJRVFTÆBVSFOEFNFOUUPUBVYEFT
NPUFVSTEFDPHÊOÊSBUJPO	SBUJP1$*ÊOFSHJFEÊMJWSÊF
ÆNFJMMFVSQSJY
1BSDPOUSF MBQSPEVDUJPOEÊMFDUSJDJUÊOBUUFJOUEFMPJOQBTEFUFMTSFOEFNFOUT
-FSFOEFNFOUEVOFDFOUSBMFOVDMÊBJSFDBMDVMÊQBS&DPJOWFOUFU*NQBDU
TPJUMFSBUJPFOUSFMÊOFSHJFQSJNBJSFDPOTPNNÊFTVSUPVUMFDZDMFEFWJF	FYUSBDUJPO
NBUJÍSFQSFNJÍSFUSBOTQPSUDPOTUSVDUJPODFOUSBMF
FUMÊOFSHJFÊMFDUSJRVFEÊMJWSÊF
BVSÊTFBVFTU$FMVJEVOFDFOUSBMFÆHB[ÆDZDMFDPNCJOÊFTUEF	&DPJOWFOU
*NQBDU
4BOTMBQSJTFFODPNQUFEFMBOBMZTFEFDZDMFEFWJF	FYUSBDUJPOFU
BDIFNJOFNFOUEVHB[OBUVSFMSÊTFBVEFEJTUSJCVUJPOQFSUFTSÊTFBVYÊMFDUSJRVFT

MFSFOEFNFOUEVOFDFOUSBMFÆDZDMFDPNCJOÊBUUFJOU	1$*ÊOFSHJFEÊMJWSÊF

-F$$'QFSNFUEÊWJUFSMFHBTQJMMBHFEÊOFSHJFQSJNBJSFMJÊÆMBQSPEVDUJPOÊOFS
HÊUJRVFFOQSPEVJTBOUEFMÊMFDUSJDJUÊBWFDVOFWBMPSJTBUJPOEFMFTTFOUJFMEFMÊOFSHJF
EÊHSBEÊFTPVTGPSNFEFDIBMFVS
4BOTJODMVSFMBOBMZTFEFDZDMFEFWJFMFTNPUFVSTEFDPHÊOÊSBUJPOUSBOTGPSNFOU
BVKPVSEIVJFOUSFFUFOWJSPOEFMÊOFSHJF	HB[OBUVSFM
FOÊMFDUSJDJUÊTFMPO
MBUBJMMFEVNPUFVS-FSFOEFNFOUUPUBMBQQSPDIFMFTÆIBVUFUFNQÊSBUVSFTBOT
DPOEFOTBUJPO&OEFTTPVTEF$JMFTUFODPSFQPTTJCMFEFSÊDVQÊSFSKVTRVÆFOWJ
SPOEÊOFSHJFTVQQMÊNFOUBJSFHSÄDFÆMBDPOEFOTBUJPO
1.5 Le couplage PACOGEN
-JEÊFEV DPVQMBHF FOUSFVOF1"$FUVONPUFVS FO DPHÊOÊSBUJPO FTU EF UJSFS
QSPêUEVIBVUSFOEFNFOUEVNPUFVSFONVMUJQMJBOUMÊMFDUSJDJUÊQSPEVJUFQBSMFDPFG
êDJFOUNVMUJQMJDBUFVSEFMB1"$RVFTUMF$01"$FDJFTUTZNCPMJTÊQBSMBêHVSF
%BOTMFTDPOEJUJPOTEFYFNQMFJOTDSJUFTTVSMFTDIÊNBPOTBQFSÉPJURVFTFVM
EFMÊOFSHJFUSBOTNJTFBVCÄUJNFOUQSPWJFOUEVOFTPVSDFEÊOFSHJFGPTTJMFDPNNFMF
HB[OBUVSFM4JMFNËNFTFSWJDFÊUBJUBTTVSÊQBSVOFDIBVEJÍSFÆHB[ÆDPOEFOTBUJPO
BWFDVOSFOEFNFOUEFJMGBVESBJUVUJMJTFSEÊOFSHJFTPVTGPSNFEFHB[
OBUVSFM
PROJET PACOGEN16
%BVUSFQBSUVO TFDPOEBSHVNFOU FO GBWFVSEVDPVQMBHF$$'1"$FTU MB TJ
NVMUBOÊJUÊEFTCFTPJOTÊOFSHÊUJRVFT&OFĒFUVOSFQSPDIFRVJFTUGBJUBVY1"$FTU
EËUSFVOHPVĒSFEFDPOTPNNBUJPOÊMFDUSJRVFFOIJWFSMBTBJTPOQFOEBOUMBRVFMMFMB
EFNBOEFÊMFDUSJRVFFTUMBQMVTGPSUFFUOFQFVUËUSFDPNCMÊFRVFQBSMBMJCÊSBUJPOEF
MÊOFSHJFQPUFOUJFMMFEFTCBTTJOTEBDDVNVMBUJPOIZESBVMJRVFTFUQBSMFTJNQPSUBUJPOT
FVSPQÊFOOFTNPJOT jQSPQSFTv RVF MÊMFDUSJDJUÊ TVJTTF%BOT MF DBT EVO DPVQMBHF
$$'1"$ JEÊBMPÜ UPVUF MÊOFSHJFQSPEVJUFQBS MF$$'TFSUEJSFDUFNFOUPV JOEJ
SFDUFNFOUBVDIBVĒBHFEFTCÄUJNFOUTBVDVOBQQPSUÊMFDUSJRVFTVQQMÊNFOUBJSFFO
QSPWFOBODFEVSÊTFBVOFTUOÊDFTTBJSF-FTTVSQMVTEFQSPEVDUJPOÊMFDUSJRVFQFVWFOU
EFTSVDSPÏUËUSFWFOEVBVSÊTFBV
CCF
PAC
B0W35
η th. : 0.5
η él. : 0.4
COPA = 4
Besoins
thermiques
100 MJ
24 MJ
76 MJ57 MJ
48 MJ
5 MJ
19 MJ
Electricité Chaleur
Chaleur
ambiante
Energie 
fossile
(GN)
Pertes
'JHQSJODJQFEVDPVQMBHF1ĚĜĨĠĞħ7BMFVSTEFYFNQMF
1.6 Objectifs de l’étude
-PCKFDUJGEFDFUUFÊUVEFFTUEFQSPQPTFSVOFBQQSPDIFNÊUIPEPMPHJRVFQFSNFU
UBOUMÊWBMVBUJPOTJNVMUBOÊFEFTJNQBDUTFOWJSPOOFNFOUBVYTVSMFOTFNCMFEVDZDMF
EFWJFFUDFMMFEFTDPÚUTQPVSVOFOTFNCMFEFTPMVUJPOTÊOFSHÊUJRVFTJEFOUJêÊFTDPN
NFPQUJNBMFT-JEFOUJêDBUJPOEFQBSBNÍUSFTDMÊTFOUFSNFEFDIPJYUFDIOPMPHJRVFT
EFTZTUÍNFTEFDIBVĒBHFFUEFQSPEVDUJPOE&$4BEBQUÊFTBVDPOUFYUFUFDIOJDPÊDP
OPNJRVFFTUBJOTJQPTTJCMF
1PVSDFGBJSFEFVYPVUJMTTPOUVUJMJTÊTFUMJÊT%VOFQBSUMF-&/*	-BCPSBUPJSF
EÊOFSHÊUJRVFJOEVTUSJFMMFm&'1-
EÊWFMPQQFEFTBMHPSJUINFTEPQUJNJTBUJPOUIFS
NPÊDPOPNJRVFNVMUJPCKFDUJGTQPVSMBDPODFQUJPOEFTZTUÍNFTEFDPOWFSTJPOÊOFS
 1. INTRODUCTION 17
HÊUJRVFDPNNFEFT1"$PVEFTNPEVMFTEFDPHÊOÊSBUJPO	NPUFVSTQJMFTÆDPNCVT
UJCMFT
$FTNPEÍMFTJODMVFOUVOQFUJUOPNCSFEFQBSBNÍUSFTFOWJSPOOFNFOUBVY
MPSTEFMBQIBTFEVUJMJTBUJPOEVTZTUÍNFÊOFSHÊUJRVFFOQBSUJDVMJFSMFTÊNJTTJPOTEF
$0
%F TPO DÔUÊ MF DIBNQ EÊUVEF E&DPJOUFTZT 4" FTU MBOBMZTF EF DZDMF EF WJF
	"$7
FUMFTNÊUIPEFTEBOBMZTFEFMJNQBDU$FTNÊUIPEFTQFSNFUUFOUEFDBMDVMFS
EBOBMZTFSFUEJOUFSQSËUFSMFTJNQBDUTFOWJSPOOFNFOUBVYEFQSPEVJUTPVTFSWJDFTFO
QSFOBOUFODPNQUFMFOTFNCMFEVDZDMFEFWJFEVTZTUÍNFjEVCFSDFBVÆMBUPNCFv
$FMBTJHOJêFRVFUPVUFTMFTQIBTFTmQSPEVDUJPOUSBOTQPSUVUJMJTBUJPOêOEFWJFm
TPOUQSJTFTFODPNQUF
-JFSMFTDIBNQTEFSFDIFSDIFTEV-&/*FUEF&DPJOUFTZTQFSNFUEFDPVQMFS
MhBQQSPDIFUIFSNPÊDPOPNJRVFFUMFEJNFOTJPOOFNFOUEZOBNJRVFEFTZTUÍNFT
ÊOFSHÊUJRVFT Æ VOF BOBMZTF FOWJSPOOFNFOUBMF HMPCBMF JOUÊHSBOU EFT CBTFT EF
EPOOÊFTEh"$7FUEFTNÊUIPEFTEhBOBMZTFEFMhJNQBDU
%BOTVOTFDPOEUFNQTDFUPVUJMFTUUFTUÊQPVSÊWBMVFSEFTTDÊOBSJPTBQQSPDIBOU
MFTDPOEJUJPOTSÊFMMFTEFDPOTPNNBUJPOEFDIBVĒBHFFUEÊMFDUSJDJUÊEVOCÄUJNFOU
SÊTJEFOUJFM-FDPOUFYUFBCSJUBOUDFTDBTEÊUVEFFTUMBTJUVBUJPOHFOFWPJTF5PVUFGPJT
VOÊMBSHJTTFNFOUFTUFĒFDUVÊEBOTVOCVUDPNQBSBUJGFOVUJMJTBOUBVTTJEFTEPOOÊFT
TVJTTFTFUFVSPQÊFOOFT
-FTSÊTVMUBUTPCUFOVTEPJWFOUQFSNFUUSFEÊWBMVFSEBOTMFTDPOEJUJPOTSFUF
OVFTEJĒÊSFOUTUZQFTEFTZTUÍNFTÊOFSHÊUJRVFTFOQBSUJDVMJFSMBQPNQFÆDIB
MFVSFUMFNPUFVSFODPHÊOÊSBUJPO*MTEPJWFOUQFSNFUUSFEBCPVUJSÆEFTSFDPN
NBOEBUJPOTBQQMJDBCMFTBVDBOUPOEF(FOÍWFFUTFSWJSEFCBTFÆEFTQSJTFTEF
EÊDJTJPOQPVSEÊêOJSEFTQPMJUJRVFTÊOFSHÊUJRVFTFO JODMVBOUEFTQBSBNÍUSFT
UFDIOPMPHJRVFTÊDPOPNJRVFTFUFOWJSPOOFNFOUBVY
-BTUSVDUVSFEVSBQQPSUFTUMBTVJWBOUF6OFBOBMZTFBOUÊSJFVSF<#PDIBUBZ>
BQVNFUUSFFOÊWJEFODFMJNQPSUBODFDMÊEFDFSUBJOTGBDUFVSTDPNNFMFOJWFBVEF
UFNQÊSBUVSFEFTTPVSDFTGSPJEFTFUDIBVEFTEFMB1"$MFNJYÊMFDUSJRVFVUJMJTÊPV
FODPSFMFSFOEFNFOUEVNPUFVS-FDIBQJUSFFTUEPODDPOTBDSÊÆVOFBOBMZTFQSÊMJ
NJOBJSFTJNQMJêÊFFUÆVOFEJTDVTTJPOTVSMJNQPSUBODFEFDFTEJĒÊSFOUTGBDUFVST
PROJET PACOGEN18
1VJTMFDIBQJUSFQSÊTFOUFEFNBOJÍSFTJNQMJêÊFMBNÊUIPEPMPHJFEFDPVQMBHF
FOUSFMFTPVUJMTEPQUJNJTBUJPOUIFSNPÊDPOPNJRVFEV-&/*FUEBOBMZTFEFDZDMFEF
WJF
-FDIBQJUSFQSPQPTFEFT SÊTVMUBUT JTTVTEF MBNJTFFOVWSFDPNQMÍUFEF MB
NÊUIPEFBQQMJRVÊFÆVODBTEÊUVEFDPNQSFOBOUQMVTJFVSTTDÊOBSJPT$FTSÊTVMUBUT
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Chapitre 2
Influence des paramètres-clés
6OF BOBMZTF QSÊBMBCMF BNJT FO ÊWJEFODF MJOëVFODFNBKFVSF EFT QBSBNÍUSFT
TVJWBOUQPVSMFTEFVYTZTUÍNFTÊOFSHÊUJRVFTQSJODJQBMFNFOUÊUVEJÊTJDJÆTBWPJSMB
QPNQFÆDIBMFVSFUMFNPUFVSEFDPHÊOÊSBUJPO
2.1 L’enjeu des niveaux de température pour la PAC
-F$01FUQBSTVJUFMF$01"FTUVOÊMÊNFOUEÊUFSNJOBOUEFMB1"$*MBFOFĒFU
VOSÔMFNVMUJQMJDBUFVSQVJTRVFMFQSPEVJUEV$01FUEFMÊMFDUSJDJUÊDPOTPNNÊFQBS
MB1"$EPOOFMÊOFSHJFGPVSOJFQBSMB1"$TPVTGPSNFEFDIBMFVSÆDIBRVFJOTUBOU
"JOTJVOFMÊHÍSFWBSJBUJPOEFMBWBMFVSEV$01TFSÊQFSDVUFCFBVDPVQQMVTGPSUF
NFOUTVSMÊOFSHJFGPVSOJFQBSMB1"$PVTVSMÊMFDUSJDJUÊDPOTPNNÊFQBSDFMMFDJ
0SMF$01FTUGPSUFNFOUJOëVFODÊQBSMFTOJWFBVYEFUFNQÊSBUVSFEFMBTPVSDF
GSPJEFmBJSTPMFBVmFUEFMBUFNQÊSBUVSFEFMBTPVSDFDIBVEFmDJSDVJUEFDIBVĒBHF
$FTUMBSBJTPOQSJODJQBMFEFMBWBSJBUJPOEFT$01"EVUBCMFBVEBOTEFTDPOEJ
UJPOTSÊFMMFTEVUJMJTBUJPO-BUFNQÊSBUVSFEFMBJSFTUOÊHBUJWFFOIJWFSDFMMFEVTPMFTU
OVMMFDFMMFEFMFBVFTUQPTJUJWF2VBOUÆMBUFNQÊSBUVSFEFEJTUSJCVUJPOEFDIBMFVS
FMMFFTUDPOEJUJPOOÊFQBSMFTQBSBNÍUSFTBSDIJUFDUVSBVY)JTUPSJRVFNFOUMFTDIBVG
GBHFTDFOUSBVYBMJNFOUÊTQBSVOFDIBVEJÍSFÆCPJT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DPHÊOÊSBUJPO
QSPEVJTFOUEFMBDIBMFVSÆIBVUFUFNQÊSBUVSFEJTUSJCVÊFQBSVOSÊTFBV
EF SBEJBUFVST 	QF$
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 MFT DIBVĒBHFTBV TPM GSÊRVFNNFOU JOTUBMMÊT
EBOT MFTOPVWFMMFT DPOTUSVDUJPOTOFOÊDFTTJUFOURVVOF UFNQÊSBUVSFEF MPSESFEF
$QPVSBUUFJOESFMBNËNFUFNQÊSBUVSFBNCJBOUFFOSBJTPOEFMBHSBOEFTVSGBDF
DPVWFSUFQBSMFTTFSQFOUJOTEJTQPTÊTTPVTMFQMBODIFS
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	5#58
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'JH$01EVOF1"$FOGPODUJPOEFTUFNQÊSBUVSFTEFTTPVSDFTGSPJEFTFUDIBVEFTÆ
SFOEFNFOUDPOTUBOU	

-FHSBQIJRVFQFSNFUEVOFQBSUEFDPOTUBUFSMÊOPSNFEJĒÊSFODFRVJMZBFO
USFMFTEFVYOJWFBVYEFUFNQÊSBUVSFTVTNFOUJPOOÊ0OQFVUEIPSTFUEÊKÆBēSNFS
RVFDFQBSBNÍUSFFTUFTTFOUJFMFUQÍTFEFUPVUTPOQPJETQPVSMJOTUBMMBUJPOPVOPO
EVOF1"$FOGPODUJPOEFDSJUÍSFTÊDPOPNJRVFTPVFOWJSPOOFNFOUBVY
%BVUSFQBSU MBWBSJBUJPOEFUFNQÊSBUVSFEF MBTPVSDFGSPJEFBBVTTJVOFGPSUF
JOëVFODF TVS MFēDBDJUÊEF MB1"$#JFORVF MB UFNQÊSBUVSFEV TPM TPJUEF MPSESF
EF $ FO WBMFVSNPZFOOFQPVS MF.PZFO1BZT TVJTTF <XXXHFPUIFSNBMFOFSHZ
DI>JMGBVUVUJMJTFSMBDPVSCFÆ$QPVSMBUFNQÊSBUVSFEVëVJEFSÊGSJHÊSBOUFUVO
SFOEFNFOUEFQPVSVOF1"$HÊPUIFSNJRVF1PVSVOF1"$VUJMJTBOUMFBVEVMBD
-ÊNBOVOFUFNQÊSBUVSFEF$FOWJSPOQFVUËUSFSFUFOVF
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2.2 Le rendement du moteur de cogénération
-BOOFYFFUMBêHVSFRVJTZSBQQPSUFNFUUFOUFOÊWJEFODFMFTWBSJBUJPOTEF
SFOEFNFOUÊMFDUSJRVFFUEFSFOEFNFOUUIFSNJRVFQPVSVOFHBNNFEFNPUFVSÆHB[
FODPHÊOÊSBUJPOTFMPO MFT JOEJDBUJPOT GPVSOJFTTVS MFTTJUFTXFCEF MFVS GBCSJDBOU
1MVTMFNPUFVSFTUHSPTQMVTMFSFOEFNFOUÊMFDUSJRVFTÊMÍWFEBOTVOJOUFSWBMMF
-BTPNNFEVSFOEFNFOUÊMFDUSJRVFFUEVSFOEFNFOUUIFSNJRVFFTUSFMBUJWF
NFOUDPOTUBOUFQSPDIFEF
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'JHSFOEFNFOUÊMFDUSJRVFFUUIFSNJRVFEFT$$'
4PVSDFEFTEPOOÊFT&DIBOUJMMPOEFVOJUÊTDPMMFDUÊFTTVSMFTTJUFTXFCEFTGBCSJDBOUT
%JNBH3PZDF1BSUOFSTFU(&+FOCBDIFS	KVJMMFU
%POOÊFT
QSÊTFOUÊFTÆMBOOFYF
1PVSEFTNJDSPDPHÊOÊSBUJPOEFQVJTTBODFJOGÊSJFVSFÆL8ÊMTFVMMFNPEÍMF
%BDITEF4FOFSUFD	2ÊML8
BÊUÊEJTQPOJCMF4POSFOEFNFOUÊMFDUSJRVFFTU
FUDFMVJUIFSNJRVFTBOTDPOEFOTBUJPO-ÊOFSHJFEFDPOEFOTBUJPOSÊDVQÊSÊFÆ
CBTTFUFNQÊSBUVSF	$
QPSUFMFSFOEFNFOUUIFSNJRVFEFDFNPEÍMFÆ
%BOTMFDBTEVDPVQMBHF1ĚĜĨĠĞħMJOUÊSËUFTUÊWJEFNNFOUEFCÊOÊêDJFSEVO
SFOEFNFOUÊMFDUSJRVFNBYJNBMQVJTRVFDFMVJFTUNVMUJQMJÊQBSMFĒFUNVMUJQMJDBUFVS
EV$01EFMB1"$
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2.3 L’origine de l’électricité
<)PVJMMPO > BNJT FO ÊWJEFODF MJNQBDU EÊUFSNJOBOU RVF QFVU BWPJS
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 TFMPO MB
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DPNNFQPVSMFTTDÊOBSJPTEÊUVEFEFDBTVMUÊSJFVST
2.3.1 Le Mix UCTE
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FOSBJTPOEFMBGPSUFQSPQPS
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<'SJTDILOFDIU'BJTU&NNFOFHFS>
&OQMVTEV$0FUÆQBSUMFHB[OBUVSFM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EF40EFT1.FUEFT/0Y-BêHVSFSFOTFJHOFTVSMFTTPVSDFTEFQSPEVDUJPO
EV.JY6$5&
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2.3.2 Le Mix Swiss
-F.JY4XJTTUFMRVJMFTUEÊêOJUQBS&DPJOWFOU<'SJTDILOFDIU'BJTU&NNFOFHFS
>QSFOEFODPNQUFMFOTFNCMFEFMBQSPEVDUJPOTVSUFSSJUPJSFIFMWÊUJRVFBJOTJ
RVFMFUPUBMEFTJNQPSUBUJPOTFOQSPWFOBODFEFEJĒÊSFOUTQBZTFVSPQÊFONËNFTJ
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OÊNFUUFOURVBTJNFOU
QBTEÊNJTTJPOTUPYJRVFTOJEF$0
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'JHêMJÍSFEFQSPEVDUJPOEVNJYTXJTTJODMVBOUMFTJNQPSUBUJPOTÊPMJFOQIPUP
WPMUBÐRVF
4PVSDFEFTEPOOÊFT&DPJOWFOU<'SJTDILOFDIU'BJTU&NNFOFHFS>
2.3.3 Le Mix NGCC
-F.JY/($$DPSSFTQPOEÆMhÊMFDUSJDJUÊQSPEVJUFQBSVOFDFOUSBMFÆHB[ÆDZDMF
DPNCJOÊ-BDPNCJOBUJPOEhVOFUVSCJOFÆHB[FUEhVOFUVSCJOFÆWBQFVSQFSNFUEhPC
UFOJSEFQMVTIBVUTSFOEFNFOUTRVhVOFDFOUSBMFÆHB[DMBTTJRVF-hJOTUBMMBUJPONPEÊ
MJTÊFEBOT&DPJOWFOUFUVUJMJTÊFJDJBVOSFOEFNFOUEF<'BJTU&NNFOFHFS
BM>
-BQSFNJÍSFSBJTPOKVTUJêBOUEFMBDSÊBUJPOEFDFNJYWJSUVFMBUSBJUÆVOFÊWPMV
UJPOQSPCBCMFEVGVUVSBQQSPWJTJPOOFNFOUIFMWÊUJRVF
&OFĒFUPOQFVUThBUUFOESFÆEFTDIBOHFNFOUTQPUFOUJFMMFNFOUJNQPSUBOUEFT
TPVSDFTEFQSPEVDUJPOÊMFDUSJRVFTTVJTTFT%hVOFQBSUMFUBVYBOOVFMEFDSPJTTBODF
EFMBEFNBOEFÊMFDUSJRVFTVJTTFEFEFQVJTVOFEÊDFOOJF<0'&/>BT
TPDJÊTBVYQSÊWJTJPOTEF<"YQP>ÆMhIPSJ[POThÊDIFMPOOFFOUSF	TDÊOB
SJPCBT
KVTRVhFO	
KVTRVhFOFU	
FOTVJUF
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%BVUSF QBSU MFT DBQBDJUÊT EF QSPEVDUJPO TVJTTF CBJTTFSPOU QSPDIBJOFNFOU EF
NBOJÍSFJNQPSUBOUFTTBOTOPVWFMMFTDPOTUSVDUJPOT&OFĒFUEFMBQSPEVDUJPO
ÊMFDUSJRVFTVJTTFFTUOVDMÊBJSF0S MFTSÊBDUFVSTOVDMÊBJSFTNJTFOTFSWJDFFOUSF
FUTPOUWJFMMJTTBOUTFUTFSPOUBSSËUÊTEFNBOJÍSFÊDIFMPOOÊFWSBJTFNCMB
CMFNFOUEÍTMBQSPDIBJOFEÊDFOOJF
"JOTJTFMPOMFTQSÊWJTJPOTEF<"YQP> MFTQSFNJÍSFTQÊOVSJFTIJWFSOBMFT
EhBMJNFOUBUJPOBVSPOUMJFVBWBOU
&ODPOTÊRVFODFMB4VJTTFWBEFWPJSTFEPUFSEFOPVWFMMFTJOTUBMMBUJPOTÊMFDUSJ
RVFT-FSFOPVWFMBCMFEFWSBJUDSPÏUSFGPSUFNFOUNBJTSFTUFSBQFOEBOUFODPSFMPOH
UFNQTVOFTPMVUJPOTFDPOEBJSFFOUFSNFEFRVBOUJUÊEFL8IQSPEVJUHVÍSFQMVTEF
UPVKPVSTTFMPO<"YQP>-BWPJFEVOVDMÊBJSFSFTUFVOFQPTTJCJMJUÊNBJTMF
TDFQUJDJTNFQPMJUJRVFÆTPOÊHBSESFOEUSÍTJNQSPCBCMFRVFMhFOUJFSEVEÊêDJUÊMFD
USJRVFTVJTTFTPJUDPNCMÊQBSDFUUFWPJF-BTPMVUJPOTFSBQSPCBCMFNFOUEJWFSTJêÊF
-FHB[TFNCMFEFWPJSQSFOESFVOFJNQPSUBOUFQMBDFEBOTDFGVUVSQBOBDIBHF1BS
FYFNQMFVOQSPKFUFTUEhIPSTFUEÊKÆCJFOBWBODÊQPVSSFDPOWFSUJSMhBODJFOOFDFO
USBMFUIFSNJRVFÆIVJMFMPVSEFEF$IBWBMPOFODFOUSBMFÆHB[OBUVSFM
$hFTUMBSBJTPOQPVSMBRVFMMFMF.JY/($$FYDMVTJWFNFOUDPNQPTÊEhÊMFDUSJDJUÊ
FOQSPWFOBODFEhVOFDFOUSBMFÆDZDMFDPNCJOÊFTUÊHBMFNFOUÊWBMVÊ
-BTFDPOEFSBJTPOEFMBDSÊBUJPOEV.JY/($$FTURVJMDPSSFTQPOEEFNBOJÍSFUSÍT
QSPDIFÆMVOFEFTPĒSFTEJTQPOJCMFTTVSMFNBSDIÊHFOFWPJT	4*(JOJUJBMFWPJSFDJEFT
TPVT
-F.JY/($$WBBMPSTMBSFNQMBDFSFOMVJFNQSVOUBOUUPVUFGPJTMFUBSJGQSBUJRVÊ
2.3.4 Le Mix genevois
-FDBOUPOEF(FOÍWF TFEJTUJOHVFEF MhFOTFNCMFEF MB4VJTTFQBS TBQPMJUJRVF
ÊMFDUSJRVFDFRVJSFOEJNQPTTJCMFMVUJMJTBUJPOEV.JYTXJTTQPVSSFQSÊTFOUFSMBTJUVB
UJPOPHFOFWPJTF&OFĒFUJMBGPVSOJEFHSPTFĒPSUTQPVSÊMJNJOFSTBDPOTPNNBUJPO
EhPSJHJOFOVDMÊBJSF	EÍTPDUPCSF
FUQPVSGBWPSJTFSMFTÊOFSHJFTSFOPVWFMBCMFT
	EÊDIFUTQIPUPWPMUBÐRVFCJPNBTTF
FUIZESBVMJRVF-FT4*(	4FSWJDFT*OEVTUSJFMT
EF(FOÍWF
QSPQPTFOUÆTFTDMJFOUTEJĒÊSFOUFTPĒSFTEFDPVSBOUEBOTMFCVUEhFODPV
SBHFSMBDPOTPNNBUJPOEhÊMFDUSJDJUÊjWFSUFv
-FTPĒSFTQSPQPTÊFTBVYDMJFOUTTPOUMFTTVJWBOUFT	DPNNVOJDBUJPOQFSTPOOFMMF
BWFD3PCFSU&EJOHFSEFT4*(

r 4*(7JUBMF#MFV&MMF FTU DPNQPTÊFÆEÊMFDUSJDJUÊEPSJHJOFIZESBVMJ
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2.3.5 Récapitulatif
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FUQPTTÍEFFODPSFEVQPUFOUJFMEFDSPJTTBODF$FQFOEBOUJMFTUEJēDJMFEÊWBMVFSFO
"$7MÊMFDUSJDJUÊQSPEVJUFQBSMFEÊDIFU<%PLB>TZFTUFTTBZÊFOTPVTUSBZBOU
ÆMÊDPCJMBOEVOF6*0.WBMPSJTBOUÊOFSHÊUJRVFNFOUMBDPNCVTUJPOEFTFTEÊDIFUT
MÊDPCJMBOEVOF6*0.ÊRVJWBMFOUFOF MF GBJTBOUQBT-FT SÊTVMUBUT TPOUQVCMJÊTEF
NBOJÍSFBHSÊHÊFFOTVJWBOUMBNÊUIPEFEBOBMZTFEFMJNQBDU&DPJOEJDBUPS	WPJS
f
ʍQUQBSL8IÊMFDUSJRVFJTTVFEVOF6*0.DPOUSFQBSVOFDFOUSBMF
IZESBVMJRVFPVQBSVOF/($$<%PLB>4JMBNÊUIPEFFTUJOUÊSFTBO
UFMBHHSÊHBUJPOEFTEPOOÊFTSFOEJNQPTTJCMFTPOVUJMJTBUJPOFOMÊUBUFUOÊDFTTJUFSBJU
EFTDPNQMÊNFOUTEJOGPSNBUJPO
1VJTRVFMÊMFDUSJDJUÊFOQSPWFOBODFEFM6*0.EFT$IFOFWJFSTWFOEVFQBSMFT4*(OF
SFQSÊTFOUFRVFEFMBWFOUFEVDPVSBOUQBSMFT4*(FURVFDFUUFRVFTUJPOOFTUQBTDFOUSB
MFEBOTDFUUFÊUVEFMFDPVSBOUFOQSPWFOBODFEVOF6*0.OFTFSBQBTVUJMJTÊDJEFTTPVT
2.4 Ecobilan de la phase d’utilisation
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TFEVUJMJTBUJPO&OEBVUSFTUFSNFT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WFMBCMFFUQPVSMFTTDÊOBSJPT1ĚĜĨĠĞħPÜM&$4FTUDIBVĒÊFQBSMFNPUFVSMFCÄ
UJNFOUQBSMB1"$FUMFNPUFVSFUPÜUPVUFMÊMFDUSJDJUÊDPOTPNNÊFQBSMB1"$FTU
QSPEVJUFQBSMFNPUFVS
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'JHÊWBMVBUJPOFOUFSNFEÊNJTTJPOEF$0EFTDÊOBSJPT1ĚĜ.ĢıţĥĞĜĭīĢĪĮĞFU
1ĚĜĨĠĞħ
4PVSDFEFTEPOOÊFT&DPJOWFOU*NQBDU
*DJOPVTOPVTDPOUFOUFSPOTEFRVFMRVFTDPOTUBUBUJPOTPVSFNBSRVFT
r MBWBSJBUJPOEFMBQPTJUJPOSFMBUJWFEV.JYTXJTTFTUEVFÆTBDPNQPTJUJPO-F
OVDMÊBJSFDPNNFMÊOFSHJFIZESBVMJRVFOÊNFUUFOURVFUSÍTQFVEF$01BS
DPOUSFMFOVDMÊBJSFDPOTPNNFEFMÊOFSHJFêTTJMFFUDFMBBVHNFOUFTPOCJMBO
EFDPOTPNNBUJPOEÊOFSHJFQSJNBJSF
r MFTZTUÍNF1ĚĜ.ĢıţĥĞĜĭīĢĪĮĞBHMPCBMFNFOUEFNFJMMFVSFTQFSGPSNBODFT
RVFMFTZTUÍNF1ĚĜĨĠĞħBMJNFOUÊÊOFSHÊUJRVFNFOUFOHB[OBUVSFM$FQFO
EBOUMBGPSUFWBSJBUJPOEFMJNQBDUTVSMFTEFVYJOEJDBUFVST"$7EF1ĚĜ.Ģı
ţĥĞĜĭīĢĪĮĞTPVMJHOFMJNQPSUBODFEVDIPJYEVNJY
r MFTEFVYTDÊOBSJPTVUJMJTBOUMBNËNFTPVSDFEÊOFSHJFÆTBWPJSMFHB[OBUVSFM
QBSMFCJBJTEVNPUFVSFODPHÊOÊSBUJPOPVEFMB1"$BMJNFOUÊFFOÊMFDUSJDJUÊ
QBSVOFDFOUSBMF/($$POUEFTJNQBDUTQSPDIFT-FSFOEFNFOUEVNPUFVS
FODPHÊOÊSBUJPOFTUBMPSTEÊUFSNJOBOU-FTHSPTNPUFVST	ʈÊM
TPOUQMVT
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JOUÊSFTTBOUTRVFMB1ĚĜ.Ģı/($$BMPSTRVFMFTQFUJUT	ʈÊM
OFMFTPOU
QBT
r MBUFNQÊSBUVSFEFMBTPVSDFDIBVEFQPVSMFTEFVYUFNQÊSBUVSFTDIPJTJFTJDJB
VOFUSÍTHSPTTFJOëVFODF&OFĒFUEBOTMFDBTEVTZTUÍNF1ĚĜĨĠĞħMBCBTTF
UFNQÊSBUVSFDBVTFEFÆEJNQBDUFONPJOTRVFMBIBVUFUFNQÊSBUVSF
$FDIJĒSFTÊMÍWFNËNFEFÆQPVSMFTZTUÍNF1ĚĜ.ĢıţĥĞĜĭīĢĪĮĞ
r EFMBNËNFGBÉPOMVUJMJTBUJPOEVOFUFNQÊSBUVSFEF$	FBVEVMBD
QPVS
MBTPVSDFGSPJEFÆMBQMBDFEF$	HÊPUIFSNJF
QFSNFUEÊWJUFSEFÆEF
MJNQBDUQPVS1ĚĜĨĠĞħFUEFÆQPVS1ĚĜ.ĢıţĥĞĜĭīĢĪĮĞ
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'JHÊWBMVBUJPOFOUFSNFEFDPOTPNNBUJPOEÊOFSHJFQSJNBJSFEFTDÊOBSJPT1ĚĜ.Ģı
ţĥĞĜĭīĢĪĮĞFU1ĚĜĨĠĞħ
4PVSDFEFTEPOOÊFT&DPJOWFOU*NQBDU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Chapitre 3
Méthodologie de combinaison du MTE et de l’approche ACV
$FDIBQJUSFFYQMJDJUFMBNÊUIPEPMPHJFEFDPVQMBHFFOUSFMFNPEÍMFUIFSNPÊDP
OPNJRVF 	.5&
FU MBOBMZTFEFDZDMFEFWJF 	"$7
EPOU MJOUÊSËU SFQPTF TVSVOF
PQUJNJTBUJPOEFTTZTUÍNFTÊOFSHÊUJRVFTTVSEFTDSJUÍSFTEFDPÚUTFUEJNQBDUTFOWJ
SPOOFNFOUBVY
3.1 Le modèle thermo-économique
-F-&/*EÊWFMPQQFQMVTJFVSTNPEÍMFTEPQUJNJTBUJPOUIFSNPÊDPOPNJRVFTQPVS
EFTTZTUÍNFTÊOFSHÊUJRVFT	NPUFVSTQJMFTÆDPNCVTUJCMFTQPNQFTÆDIBMFVS
FU
MFVSJOUÊHSBUJPOQPVSEÊMJWSFSEFTTFSWJDFTÊOFSHÊUJRVFT
-FTQBSBNÍUSFTEFOUSÊFEV.5&TPOUEFTQSPêMTEFDPOTPNNBUJPOQPVSEFTCÄ
UJNFOUTEPOOÊT-FTCFTPJOTEFDIBMFVSEFBVDIBVEFTBOJUBJSFFUEÊMFDUSJDJUÊEVCÄ
UJNFOUTPOUQSJTFODPNQUFDPNNFEFTQBSBNÍUSFTFYUFSOFTEFNËNFRVFMBDPVSCF
EFUFNQÊSBUVSFFYUÊSJFVSF
-F.5&GPODUJPOOFFOEFVYUFNQT1SFNJÍSFNFOUVOBMHPSJUINFEPQUJNJTB
UJPONVMUJPCKFDUJG	2.00
EÊêOJUMBUBJMMFEFTÊRVJQFNFOUTEBOTMFTZTUÍNF1VJT
VOTFDPOEBMHPSJUINFEÊUFSNJOFMBNFJMMFVSFTUSBUÊHJFEVUJMJTBUJPOBêOEFNJOJNJ
TFSMFQSJYEFSFWJFOUEFTTFSWJDFTÊOFSHÊUJRVFTEÊMJWSÊT
Système de
conversion
Stock
chauffage
Stock
ECS
'.
%LECTRICITÏ
%MISSIONS
%NVIRONNEMENT
'JHDPOêHVSBUJPOEVTZTUÍNF
%BOTDFUUFBQQSPDIFVOFGPODUJPOPCKFDUJGFTUÊDPOPNJRVFFUSFQSÊTFOUFMFDPÚU
BOOVFMEFMBQSPEVDUJPOEFTTFSWJDFTÊOFSHÊUJRVFT-BTFDPOEFFTUÊDPMPHJRVFFUEÊ
êOJFQBSMFSBQQPSU$04&PÜMF4&	4FSWJDF&OFSHÊUJRVF
FTUMBTPNNFEFMÊMFDUSJ
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DJUÊQSPEVJUFFOL8IFUEFMÊOFSHJFDBMPSJêRVFQSPEVJUFFYQSJNÊFFOFYFSHJFBêOEF
OFQBTTVSQPOEÊSFSMBDIBMFVSQBSSBQQPSUÆMÊMFDUSJDJUÊ
-BNÊUIPEFVUJMJTÊFDPOTJEÍSFÊHBMFNFOUVOSÊTFSWPJS	êH
RVJQFSNFUEF
EJNJOVFSMBUBJMMFEFMVOJUÊEFDPOWFSTJPOEÊOFSHJF
-FSÊTVMUBUFTUMPCUFOUJPOEVOFMJTUFEFTPMVUJPOTPQUJNBMFTTJUVÊFTUIÊPSJRVF
NFOU TVSVOFDPVSCFEF1BSFUP <.BOBTTF3BUTJNBOESFTZ>4FMPO MFT
QSJPSJUÊTEVEÊDJEFVSDFMVJDJQFVUBMPST TÊMFDUJPOOFSVOFDPOêHVSBUJPOQBSNJDF
QBOFMEFTPMVUJPOT
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'JHTÊMFDUJPOEFTSÊTVMUBUTPQUJNBVYQBSNJMFOTFNCMFEFTDPOêHVSBUJPOTUFTUÊFTQBS
MF2.00QPVSEFVYGPODUJPOTPCKFDUJGT
-B GPODUJPOPCKFDUJG$04&BÊUÊNPEJêÊFEBOTDFUUFÊUVEFQPVSQFSNFUUSFMB
DPNQBSBJTPOFOUSFEJĒÊSFOUTTZTUÍNFT&OFĒFUTJMFNPUFVSQSPEVJUEFMÊMFDUSJDJUÊFO
UFMMFRVBOUJUÊRVFMMFEPJUËUSFWFOEVFJMOFTUQMVTQPTTJCMFEFMFDPNQBSFSÆVOTDÊ
OBSJPTBOTNPUFVSPÜSJFOOFTPSUEVTZTUÍNF&ODPOTÊRVFODFMBGPODUJPOPCKFDUJG
FTUBEBQUÊFDPNNFTVJU
CO CO CO CO2 2 gaz naturel 2 mix acheté 2 mix vendu
.SE Energie
  
électrique domestique consommée chaleur consommée+Exergie
. <>
-FTWBMFVSTEF$0VUJMJTÊFTJDJTPOUMFTWBMFVSTEBOBMZTFEFDZDMFEFWJFNFO
UJPOOÊFEBOTMFUBCMFBV
-ÊUVEFEFWSBJUQFSNFUUSFEFWÊSJêFSMBQFSUJOFODFEFMBEFVYJÍNFGPODUJPOPC
KFDUJG"DFUFĒFUMFTTPMVUJPOTPQUJNBMFTQSPQPTÊFTQBSMF.5&TFSPOUBOBMZTÊFTTPVT
MBOHMFEVDZDMFEFWJF4JMJOEJDBUFVS$04&FTUVOCPOJOEJDBUFVSFOWJSPOOFNFOUBM
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MFTDPVSCFTHÊOÊSÊFTQBSMBQSFNJÍSFGPODUJPOPCKFDUJGFUMFTJOEJDBUFVST"$7DBMDVMÊT
BVSPOUMBNËNFBMMVSFFUPOQPVSSBFTUJNFSRVFMJOEJDBUFVS$04&FTUDPNQBUJCMF
BWFDM"$74JBVDPOUSBJSFVOFPVQMVTJFVSTDPVSCFT"$7TFEÊNBSRVFOUDMBJSFNFOU
QBSSBQQPSUÆMBDPVSCF$04&JMQPVSSBJUËUSFJOEJRVÊEFSFNQMBDFSMBEFVYJÍNF
GPODUJPOPCKFDUJGQBSMVOEFTJOEJDBUFVST"$7	PVVOBHSÊHBU
PVEFSBKPVUFSVOF
USPJTJÍNFGPODUJPOPCKFDUJG
-PCKFDUJGÊDPOPNJRVFDPNQSFOEMFTDPÚUTEJOWFTUJTTFNFOUEFTTZTUÍNFTÊOFS
HÊUJRVFT	BOOFYF
EFNBJOUFOBODFEBDIBUEVHB[OBUVSFM	UBC
FUFOêOEBDIBU
PVEFWFOUF	TJMFNPUFVSQSPEVJUQMVTEÊOFSHJFDPOTPNNÊFQBSMFTZTUÍNF
EFMÊMFD
USJDJUÊTVSMFSÊTFBV	UBC
$PODFSOBOUMFTBVUSFTWBMFVSTQSJÍSFEFTFSÊGÊSFSÆ
<.BOBTTF3BUTJNBOESFTZ>
3.2 L’analyse de cycle de vie
-FTQIBTFTEVDZDMFEFWJFTPOUMBQSPEVDUJPOJODMVBOUMFYUSBDUJPOEFTNBUJÍSFT
QSFNJÍSFTFUMBDPOTUSVDUJPOEVTZTUÍNFMBQIBTFEVUJMJTBUJPORVJFTUMBDPOTPNNB
UJPOEÊOFSHJFPVEBVUSFTTFSWJDFTEVSBOUMVUJMJBUJPOEVTZTUÍNFFUFOêOMBêOEFWJF
RVJFTUMÊMJNJOBUJPOEVTZTUÍNF
1PVSDFUUFÊUVEFOPVTOFEJTUJOHVFSPOTTÊNBOUJRVFNFOURVFEFVYQIBTFT MB
jTUSVDUVSFvSFQSÊTFOUFMFTQIBTFTEFQSPEVDUJPOFUEFêOEFWJFBMPSTRVFMBQIBTF
EVUJMJTBUJPOSFQSÊTFOUFMBDPOTPNNBUJPOEFDPNCVTUJCMFPVEÊMFDUSJDJUÊQBSMFTTZT
UÍNFT
3.2.1 La base de données Ecoinvent
&DPJOWFOU	XXXFDPJOWFOUDI
FTUVOFCBTFEFEPOOÊFTEJOWFOUBJSFEVDZDMFEF
WJF&MMFSÊQFSUPSJFVOFOTFNCMFEFQMVTEFÊNJTTJPOTPVFYUSBDUJPOTEFSFTTPVS
DFTQPVSVOFMBSHFHBNNFEFTFSWJDFTFUEFQSPEVJUTBQQFMÊTQSPDFTTVTUFDIOPMPHJ
RVFT$IBRVFWBMFVSEFDFUUFCBTFEFEPOOÊFTFTUWBMJEÊFQBSVOHSPVQFEFYQFSU
-FQSJODJQFEVOJOWFOUBJSF"$7	/PSNF*40
FTUMFTVJWBOU$IB
RVFQSPDFTTVT GBJU BQQFM ÆEFTQSPDFTTVT JOUFSNÊEJBJSFTOÊDFTTJUFEFT FYUSBDUJPOT
EFSFTTPVSDFTOBUVSFMMFTFUFOHFOESFEFTÊNJTTJPOTEJSFDUFT*MFOFTUEFNËNFQPVS
DIBRVFQSPDFTTVTJOUFSNÊEJBJSFRVJGPOUÆMFVSUPVSBQQFMÆEBVUSFTQSPDFTTVTJOUFS
NÊEJBJSFTFUBJOTJEFTVJUF	êH

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'JHBSCSFEFTQSPDFTTVT$IBRVFQSPDFTTVTUFDIOPMPHJRVFVUJMJTFEFTSFTTPVSDFTOB
UVSFMMFTÊNFUEFTÊNJTTJPOTFUVUJMJTFEBVUSFQSPDFTTVTUFDIOPMPHJRVFT$FVYDJ
GPOUBQQFMÆMFVSUPVSÆVOFDIBÏOFJEFOUJRVF-BDIBÏOFEFTQSPDFTTTVTFTUBMPST
UIÊPSJRVFNFOUJOêOJF
5JSÊEF<+PMMJFUBM>
1BSFYFNQMFMBQSPEVDUJPOEFDIBMFVSJTTVFEVCPJTOÊDFTTJUFEVCPJTFUÊNFUEV
$0PVEFTQBSUJDVMFT.BJTFMMFOÊDFTTJUFBVTTJEFTQSPDFTTVTJOUFSNÊEJBJSFTDPNNF
MBDIBVEJÍSFMBCBUUBHFFUMFUSBOTQPSUEVCPJT-BCBUUBHFOÊDFTTJUFMBDPOTUSVDUJPO
EVOFUSPOÉPOOFVTFFUMBQSPEVDUJPOEFMFTTFODFRVJMVJQFSNFUEFGPODUJPOOFSFUD
$IBRVFQSPDFTTVTJOUFSNÊEJBJSFFTUSFTQPOTBCMFEFOPVWFMMFTÊNJTTJPOTFUFYUSBD
UJPOTEFSFTTPVSDFT$FTÊNJTTJPOTTPOUDPNQUBCJMJTÊFTEBOTM"$7EFMBQSPEVDUJPO
EFDIBMFVSFUTPOUBQQFMÊFTjÊNJTTJPOTJOEJSFDUFTvQBSPQQPTJUJPOBVYjÊNJTTJPOT
EJSFDUFTvRVFTPOUMFTÊNJTTJPOTEF$0PVEFQBSUJDVMFTQSPWPRVÊTQBSMFQSPDFTTVT
jQSPEVDUJPOEFDIBMFVSQBSDPNCVTUJPOEFCPJTv
&OQSBUJRVFMBNÊUIPEFEFDBMDVMQPVSSFNPOUFSjÆMJOêOJvMBMJTUFEFTQSPDFT
TVTFTUVODBMDVMNBUSJDJFM&MMFFTUEÊDSJUFÆMBOOFYF
-FSÊTVMUBUEFMBNBOJQVMBUJOEFDFTNBUSJDFTFTUVOWFDUFVSEJOWFOUBJSFEÊNJT
TJPOTFUEFYUSBDUJPOT"DUVFMMFNFOUJMDPOUJFOUMJHOFTSÊTVMUBOUFTEFMBDPNCJ
OBJTPOEFTTVCTUBODFTSÊQFSUPSJÊFTFUEFMFVSMJFVPVNJMJFVEÊNJTTJPO
3.2.2 Les méthodes d’analyse de l’impact
-FWFDUFVSEJOWFOUBJSFEÊNJTTJPOOFTURVFUSÍTEJēDJMFNFOUFYQMPJUBCMFEJSFDUF
NFOUFOSBJTPOEVHSBOEOPNCSFEFMJHOFTRVJMFDPNQPTFOU*MFTUOÊDFTTBJSFEFMFT
SÊEVJSFFOVOOPNCSFSFTUSFJOUEJOEJDBUFVST"$7$FVYDJQFSNFUUFOUFOTVJUFEJOUFS
QSËUFSFUEFDPNQBSFSMFTTZTUÍNFTÊUVEJÊT$FTUQSÊDJTÊNFOUDFRVFGPOUMFTNÊUIPEFT
EBOBMZTFEFMJNQBDUTFMPOVOFEÊNBSDIFHÊOÊSBMFEÊêOJFQBSMBOPSNF*40
 3. MÉTHODOLOGIE DE COMBINAISON DU MTE ET DE L'APPROCHE ACV 37
Inventaire
d'émissions
(LCI)
Catégories
intermédiaires
("midpoint")
Catégories 
de dommageModèles
(facteurs de
caractérisation)
Modèles
(facteurs de
dommage)
'JHÊUBQFTEFMBOBMZTFEFMJNQBDU
%FTNPEÍMFTEFNJHSBUJPOEFEJĒVTJPOFUEFĒFUTEFTÊNJTTJPOTTPOUDPOTUSVJUT
QBSDFTNÊUIPEFTBêOEFEÊêOJS MFVS JNQBDUTVSEFTDBUÊHPSJFT4FMPO MFTNÊUIP
EFTMFTNPEÍMFTEÊêOJTTFOUQMVTPVNPJOTEFDBUÊHPSJFTÆVOOJWFBVJOUFSNÊEJBJSF
	$.-
mQBSFYFNQMFMÊDPUPYJDJUÊUFSSFTUSFPVBRVBUJRVFMFVUSPQIJTBUJPOMPD
DVQBUJPOEVTPMmPVÆVOOJWFBVEFEPNNBHF	&DPJOEJDBUPS
mQBSFYFNQMFMB
RVBMJUÊEFMÊDPTZTUÍNFmPVMFTEFVY	*NQBDU

6OUSPJTJÍNFOJWFBVFTUGSBODIJQBSDFSUBJOFTNÊUIPEFT	&DPJOEJDBUPS
RVJ
QFSNFUEBHSÊHFSMFTEJĒÊSFOUFTDBUÊHPSJFTEFEPNNBHFQPVSOFYQSJNFSRVVOJOEJ
DBUFVSVOJRVFFYQSJNÊFOjÊDPQPJOUv$FMBTJHOJêFQPOEÊSFSEJĒÊSFOUFTDBUÊHPSJFT
EFEPNNBHFÆTBWPJSjTBOUÊIVNBJOFvjRVBMJUÊEFMÊDPTZTUÍNFvFUjSFTTPVSDFTv
QPVSMBNÊUIPEF&DPJOEJDBUPS$FUUFQPOEÊSBUJPOFTUTVKFUUFÆEJTDVTTJPOUBOU
FMMFTPVMÍWFEFRVFTUJPOTÊUIJRVFT"OPUSFBWJTFMMFOFQFVUËUSFGBJUFRVFONFOUJPO
OBOUUSÍTDMBJSFNFOURVFMMFBÊUÊSÊBMJTÊFÆUJUSFJOEJDBUJG
1PVSDFUUFÊUVEFTFVMFMBNÊUIPEF*NQBDUBÊUÊVUJMJTÊF&MMFSFHSPVQFMFT
SÊTVMUBUTEFMJOWFOUBJSFEVDZDMFEFWJFFODBUÊHPSJFTJOUFSNÊEJBJSFTPVFORVBUSF
DBUÊHPSJFTEFEPNNBHFDPNNFMJOEJRVFMFUBCMFBV-BNÊUIPEPMPHJFEÊêOJT
TBOUMFTGBDUFVSTEFDBSBDUÊSJTBUJPOFUMFTGBDUFVSTEFEPNNBHFFTUEJTQPOJCMFEBOT
<+PMMJFU"M>FUEBOT<)VNCFSU"M>*NQBDUQFSNFUFODPSFEF
OPSNBMJTFSMFTJOEJDBUFVSTEFEPNNBHFFOjQPJOUTvmPVjQFSTBOvmPÜVOQPJOU
SFQSÊTFOUF MJNQBDUNPZFODBVTÊQBSDIBRVF&VSPQÊFOEVSBOUVOFBOOÊFEBOT MB
DBUÊHPSJFEPOOÊF
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5BC DBUÊHPSJFTJOUFSNÊEJBJSFTFUEFEPNNBHFNÊUIPEF*NQBDU
5JSÊEF<+PMMJFU>
$BUÊHPSJFJOUFSNÊEJBJSF 6OJUÊEFSÊGÊSFODF
JOUFSNÊEJBJSF
$BUÊHPSJFEF
EPNNBHF
6OJUÊEF
EPNNBHF
5PYJDJUÊIVNBJOF	DBODÊSJ
HÍOFOPODBODÊSJHÍOF
 LH$)$MÊR	BJS

4BOUÊ
IVNBJOF %"-:T
&ĒFUTSFTQJSBUPJSFT LQ1.ÊR	BJS

%FTUSVDUJPOEFMBDPVDIF
EP[POF LH$'$ÊR	BJS

3BEJBUJPOTJPOJTBOUFT #R$ÊR	BJS

'PSNBUJPOEFQIPUPPYZ
EBOUT LHÊUIZMÍOFÊR	BJS

&DPUPYJDJUÊBRVBUJRVF LH5&(ÊR	FBV

2VBMJUÊEF
MÊDPTZTUÍNF
1%'NBO
0DDVQBUJPOEFTTPMT NUFSSFÊR
"DJEJêDBUJPO&VUSPQIJTB
UJPOUFSSFTUSF LH40ÊR	BJS

&DPUPYJDJUÊUFSSFTUSF LH5&(ÊR	TPM

"DJEJêDBUJPOBRVBUJRVF LH40ÊR	BJS
 &OEWQU&VUSPQIJTBUJPOBRVBUJRVF LH10ÊR	FBV

$IBOHFNFOUDMJNBUJRVF LH$0ÊR	BJS

$IBOHFNFOU
DMJNBUJRVF
LH$0
ÊR	BJS

&YUSBDUJPOEFNJOFSBJT
.+EÊOFSHJFTVQ
QMÊNFOUBJSFÊR
PVLHEFGFSÊR 3FTTPVSDFT .+
&OFSHJFOPOSFOPVWFMBCMF .+UPUBVYEÊOFSHJFOPOSFOPVWFMBCMFÊR
3.3 Méthodologie de calcul dynamique de l’impact
3.3.1 Méthode
6OF"$7DMBTTJRVFEÊêOJUBQSJPSJMVOJUÊGPODUJPOOFMMF	6'
DFTUÆEJSFMFTFS
WJDFPVMFQSPEVJUBOBMZTÊMFTMJNJUFTEVTZTUÍNFFUMFTTDÊOBSJPTÊUVEJÊT-FDIPJYFU
MBQPOEÊSBUJPOEFTëVYUFDIOPMPHJRVFTE"$7FTUEPODSFTUSFJOUÆVOOPNCSFMJNJUÊ
EFDBT1MVTJFVSTMPHJDJFMTm4JNBQSP(BCJmQMVTPVNPJOTDPOWJWJBVYQFSNFUUFOUEF
GBJSFVOFUFMMFBOBMZTFEJNQBDU
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0SEBOTOPUSFDBTMF.5&QFVUHÊOÊSFSQMVTJFVSTEJ[BJOFTWPJSFDFOUBJOFTEF
DPOêHVSBUJPOEFEJNFOTJPOOFNFOUQPTTJCMFEFTBQQBSFJMT-FTSPVUJOFTJOGPSNBUJ
RVFTFUMFTSÊTVMUBUTTPOUUSBJUÊTBWFDMFMPHJDJFM.BUMBC	DBMDVMNBUSJDJFMQSPHSBNNB
UJPO
$IBRVFTPMVUJPOEPJUËUSFÊWBMVÊFTQBSVOFNÊUIPEF"$7*MOFTUEPODQBT
QPTTJCMFEVUJMJTFSMFTMPHJDJFMTDMBTTJRVFTE"$7
"JOTJMBOBMZTFEFDZDMFEFWJFQBS&DPJOWFOUFU*NQBDUTFSBÊHBMFNFOU
FOUSFQSJTFQBSVOFSPVUJOF.BUMBC&OQMVTEFSÊEVJSFGPSUFNFOUMFUFNQTEFMBOB
MZTFDFMBQFSNFUUSBÆUFSNFEVUJMJTFSTJCFTPJOFTUMFTSÊTVMUBUTEFM"$7ÆTBWPJSVO
PVQMVTJFVSTJOEJDBUFVST"$7MJTUÊTEBOTMFUBCMFBVDPNNFGPODUJPOPCKFDUJGEV
.5&FOQMVTPVFOSFNQMBDFNFOUEFMBGPODUJPOFOWJSPOOFNFOUBMFBDUVFMMFNFOU
DIPJTJF	$04&
-BNÊUIPEFEFDBMDVMEFM"$7FTUQSÊTFOUFÆMBOOFYF
3.3.2 Liens entre les paramètres du MTE et ACV
-F.5&EÊUFSNJOFMBUBJMMFEFDIBRVFDPNQPTBOUEVTZTUÍNFBJOTJRVVOHSBOE
OPNCSFEFQBSBNÍUSFTDPNNF MBRVBOUJUÊEÊOFSHJFVUJMJTÊFPV MFOPNCSFEIFVSFT
EVUJMJTBUJPOEVTZTUÍNFQPVSRVFMFTZTUÍNFGPVSOJTTFMFTFSWJDFRVJMVJFTUEFNBOEÊ
$FTJOGPSNBUJPOTEPJWFOUFOTVJUFËUSFDPOOFDUÊFTÆMBCBTFEFEPOOÊFT&DPJOWFOU
$FQFOEBOUMF.5&FU&DPJOWFOUOFWJTFQBTMFTNËNFTPCKFDUJGT&ODPOTÊRVFODFMF
OJWFBVEFEÊUBJMFUMBNBOJÍSFEPOUMFTZTUÍNFFTUDPOTJEÊSÊEJĒÍSFOUMFQMVTTPVWFOU
1BSFYFNQMFMFQSPDFTTVTUFDIOPMPHJRVFj1PNQFÆDIBMFVSL8vEF&DPJOWFOU
SFDFOTFUPVTMFTëVYJOUFSNÊEJBJSFTRVJMBDPNQPTFOUDPNNFMFTLJMPTEFEJĒÊSFOUT
DPNQPTBOUTEFMB1"$MÊOFSHJFOÊDFTTBJSFÆTBGBCSJDBUJPOPVMFUSBOTQPSURVFMMFB
FOHFOESÊ0SMF.5&OFTFQSÊPDDVQFOVMMFNFOUEFDFTQBSBNÍUSFT-VJTFQSÊPD
DVQFQMVUÔUEÊMÊNFOUTDPNNFMBQVJTTBODFÊMFDUSJRVFPVUIFSNJRVFEFMB1"$*MFTU
BMPSTOÊDFTTBJSFEFQPVWPJSMJFSDFTBQQSPDIFT
-BNÊUIPEPMPHJFVUJMJTÊFFTUEPVCMF1SFNJÍSFNFOUEFOPNCSFVTFT JOGPSNB
UJPOT FYJTUFOUEBOT MB MJUUÊSBUVSF0OZ USPVWFQBS FYFNQMFRVF MB MPOHVFVSEF MB
TPOEF	QSPDFTTVT&DPJOWFOUEPOOÊFONÍUSF
FTUGPODUJPOEFMBQVJTTBODFEFMÊWBQP
SBUFVSEFMB1"$	EPOOÊFEV.5&FOL8I
2VBOEDFUZQFEJOGPSNBUJPOOFTUQBT
EJTQPOJCMFVOFBOBMZTFTUBUJTUJRVFTVSVOÊDIBOUJMMPOSFQSÊTFOUBUJGEFTZTUÍNFTFTU
FĒFDUVÊ1BSFYFNQMFÆMBJEFEFEPOOÊFTGBCSJDBOUTMFQPJETEVOF1"$QFVUËUSF
EÊêOJTJMPODPOOBÏUTPO$01OPNJOBMFUTBQVJTTBODFUIFSNJRVFBWFDUPVUFGPJTVOF
DFSUBJOFNBSHFEFSSFVS
$FTNÊUIPEFTTPOUBQQMJRVÊFTQPVSUPVTMFTÊMÊNFOUTEFTTZTUÍNFTDPOTJEÊSÊT
FOQBSUJDVMJFS MB1"$	TUSVDUVSF TPOEFëVJEF
 MFNPUFVS MB DIBVEJÍSFÆHB[ MFT
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SÊTFSWPJST MBDIBVĒFSJFFU MFTDPOTPNNBUJPOTEÊOFSHJF"êOEBMMÊHFS MFDPSQTEV
SBQQPSUMFEÊUBJMEFMBNÊUIPEPMPHJFFUEFTNPEFTEFDBMDVMTQPVSDIBRVFÊMÊNFOUT
EFTTZTUÍNFTTPOUQSÊTFOUÊTÆMBOOFYF
&OSÊTVNÊMBNÊUIPEPMPHJFBQQMJRVÊFFTUSFQSÊTFOUÊFÆMBêHVSF
Profil de 
consommation
Fonctions 
d'échanges 
de variables
MATLAB
Calcul de 
l'impact ACV
MATLAB}Création des 
objets ACV et
des scénarios
Optimisation 
multi-objectif
QMOO/
AMPL-MINOS
Analyse des 
processus
économiques
d'Ecoinvent
'JHNÊUIPEPMPHJFEFDPVQMBHFEFTPVUJMT.5&FU"$7
-FT WBSJBCMFT ÊDIBOHÊFT DBMDVMÊFTQBS MF.5&FU TUPDLÊFTEBOTVOêDIJFSEF
EPOOÊFTBWBOUEËUSFMVFTQBSMFTjSPVUJOFTEFMJBJTPOvFOUSFMFTEFVYNPEÍMFTTPOU
MJTUÊFTÆMBOOFYF
3.4 Application au cas d’étude
3.4.1 Détermination de l’unité fonctionnelle (UF)
-VOJUÊGPODUJPOOFMMFFTUEÊêOJFTFMPODFSUBJOFTDPOUSBJOUFTEV.5&FUEFTEPO
OÊFTVUJMJTÊFTQPVSMhBQQSPDIF"$7
%ÊWFMPQQÊQPVSVONPUFVSEFDPHÊOÊSBUJPOMF.5&PQUJNJTFOPOTFVMFNFOU
QPVSMFTCFTPJOTEFDIBVĒBHFNBJTBVTTJEFBVDIBVEFTBOJUBJSF	&$4
FUEÊMFDUSJ
DJUÊ
6OQSPêMRVPUJEJFOQBSTBJTPOEFTDPOTPNNBUJPOTE&$4EFDIBVĒBHFFUEÊMFD
USJDJUÊ<-PQF[>BÊUÊDBMDVMÊQPVSVOCÄUJNFOUEFNTPJUFOWJSPOIBCJ
UBOUTFUFYUSBQPMÊTÆMBOOÊFFOUJÍSF	BOOFYF

-VOJUÊGPODUJPOOFMMFQFVUBMPSTËUSFEÊêOJFDPNNFMFOTFNCMFEFTCFTPJOTÊOFS
HÊUJRVFTmDIBMFVSFUÊMFDUSJDJUÊmEFDFCÄUJNFOUQPVSVODZDMFEVOFBOOÊFTPJU
r .8IEFCFTPJOEFDIBVĒBHF
r .8IEFCFTPJOE&$4
r .8IEFCFTPJOEÊMFDUSJDJUÊ
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-BUFNQÊSBUVSFEFDPOGPSUEVCÄUJNFOUFTU$&MMFQFVUËUSFBUUFJOUFTFMPO
EFVYTDÊOBSJPTDIBVĒBHFBVTPMÆVOFUFNQÊSBUVSFEF$PVDIBVĒBHFDFOUSBM
EJTUSJCVÊQBSEFTSBEJBUFVST	$

3.4.2 Définition des limites des systèmes
<)PVJMMPO>BNJTFOÊWJEFODF MÊWPMVUJPOEVQBSDEFDIBVĒFSJFQPVS MFT
WJMMBTHFOFWPJTFT#JFORVFMFTDIBVEJÍSFTÆNB[PVUTPJFOUFODPSFNBKPSJUBJSFT	
HB[
EBOTMFDBOUPOEF(FOÍWFVOSFOWFSTFNFOUEFUFOEBODFTFĒFDUVF-FT
DIBVEJÍSFTÆHB[TPOUBVKPVSEIVJOFUUFNFOUQMVTQPQVMBJSFTRVF MFTDIBVEJÍSFTÆ
NB[PVUQVJTRVFEFTOPVWFMMFTWJMMBTPOUDIPJTJMFHB[FOUSFFUOP
UBNNFOUQPVSEFTSBJTPOEFDPÚUT
%BVUSFQBSUMFTBWBOUBHFTFOWJSPOOFNFOUBVYEFMBDIBVEJÍSFÆHB[TVSMBDIBV
EJÍSFÆNB[PVUTPOUÊWJEFOUTFOUFSNFEÊOFSHJFOPOSFOPVWFMBCMFDPOTPNNÊFFO
UFSNFEÊNJTTJPOEFHB[ÆFĒFUEFTFSSFPVFODPSFFOUFSNFEJNQBDUTVS MBTBOUÊ
IVNBJOF6OSBQJEFTDSFFOJOHFO-$"QFSNFUEFOUÊNPJHOFSFUEFDPOêSNFS MFT
DPODMVTJPOTEF<)PVJMMPO>
&O DPOTÊRVFODF MÊUVEF DPNQBSBUJWF DJEFTTPVT OF QSFOE QBT FO DPNQUF
MFT DIBVEJÍSFT ÆNB[PVUQPVS DPNQBSBJTPO-F MFDUFVS JOUÊSFTTÊQFVU TF SÊGÊSFS Æ
<)PVJMMPO>-PCKFDUJGEFDFUUFDPNQBSBJTPOFTUFOFĒFUEFNFUUSFFO
DPODVSSFODFEFVYTZTUÍNFTEFWBMFVSUBOUEVQPJOUEFWVFEFTDPÚUTRVFEVQPJOUEF
WVFFOWJSPOOFNFOUBM$FTFSBJUVOFGPSNFEFQBSUJBMJUÊRVFEFDPNQBSFSMFDPVQMBHF
1"$DPHÊOÊSBUJPOBWFDMFTDÊOBSJPEVQJSFRVFTUMBDIBVEJÍSFÆNB[PVU
$FUUFÊUVEFQSÊWPJUBMPSTRVBUSFTZTUÍNFTDPODVSSFOUTQPVSTBUJTGBJSFM6'TVT
NFOUJPOOÊF
 4ZUÍNF1ĚĜĨĠĞħ$FTDÊOBSJPDPVQMFMBQPNQFÆDIBMFVSBWFDVONPUFVS
EFDPHÊOÊSBUJPO-BEFNBOEFEÊMFDUSJDJUÊQPVSMB1"$PVQPVSMFTCFTPJOT
EPNFTUJRVFT TPOUBTTVSÊT TPJUQBS MF$$' TPJUQBSVONJY ÊMFDUSJRVF6OF
DIBVEJÍSFEBQQPJOUQFVUËUSFVUJMJTÊFEBOTMFDBTPÜMBDIBVEJÍSFQSPQPTÊF
TFSBJUUSPQQFUJUF
 4ZTUÍNF$ĨĠĞħ$FTDÊOBSJPFTUMÊRVJWBMFOUEVTDÊOBSJPQSÊDÊEFOUTBOTMB
QPNQFÆDIBMFVS6OFDIBVEJÍSFEBQQPJOUQFVUËUSFVUJMJTÊF
 4ZTUÍNF1ĚĜĦĢıţĥĞĜĭīĢĪĮĞ-FTCFTPJOTEÊMFDUSJDJUÊQPVSMFTVTBHFTEP
NFTUJRVFFUQPVSMFGPODUJPOOFNFOUEFMB1"$TPOUBTTVSÊTQBSVONJYÊMFD
USJRVF6OSÊTJTUBODFÊMFDUSJRVFQPVSMBQQPJOUQFVUËUSFVUJMJTÊF
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 4ZTUÍNF$ġĚĮĝĢŢīĞŚĠĚĳ-FTCFTPJOTEFDIBVĒBHFTPOUBTTVSÊTQBSVOF
DIBVEJÍSFÆHB[NPEVMBOUFÆDPOEFOTBUJPO-FTCFTPJOTEÊMFDUSJDJUÊTPOUDPV
WFSUTQBSVONJYÊMFDUSJRVF6OFSÊTJTUBODFÊMFDUSJRVFQPVSMBQQPJOUQFVUËUSF
VUJMJTÊF
-FTRVBUSFDPOêHVSBUJPOTQPTTJCMFTJODMVFOUFOPVUSFVOCBMMPO&$4VOSÊTFS
WPJSUBNQPOFUMFWPMVNFEFCÄUJNFOUOÊDFTTBJSFQPVSDPOUFOJSMBDIBVĒFSJF
Structure système 
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PAC, moteur à gaz, 
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chaufferie.
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d'assemblage, transport
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Limite du système dans la présente étude
Structure
'JH MJNJUFTEVTZTUÍNFFUEFMÊUVEF
3BQQFMPOTRVFOPVTBQQFMPOTJDJjTUSVDUVSFvMFTQIBTFTEFQSPEVDUJPOFUEFêO
EFWJFFUjQIBTFEVUJMJTBUJPOvMBDPOTPNNBUJPOEÊMFDUSJDJUÊFUEFHB[OBUVSFM
%BVUSFQBSUMFTTDÊOBSJPTFUQFVWFOUËUSFQSPEVDUFVSOFUEÊMFDUSJDJUÊQVJT
RVFMBTFVMFDPOUSBJOUFQSÊTFOUFEBOTMFNPEÍMFFTURVFMFNPUFVSEPJU GPVSOJSBV
NJOJNVNEFTCFTPJOTRVPUJEJFOFOÊMFDUSJDJUÊEFMB1"$EBOTMFDBTEF1ĚĜĨ
ĠĞħTBOTCPSOFTVQÊSJFVSF%BOTDFDBTMJNQBDUEFMÊMFDUSJDJUÊÊWJUÊFFTUSFUSBODIÊ
EFMJNQBDUUPUBMEVTDÊOBSJP
-FNPUFVSFTUEJNFOTJPOOÊQBSMBMHPSJUINFEPQUJNJTBUJPO-BUBJMMFNBYJNBMF
EÊQFOEBOUF EV TZTUÍNF EF TUPDLBHF TFSB EÊUFSNJOÊF QPVS TBUJTGBJSF MB EFNBOEF
NBYJNVNEFDIBVĒBHF&ODPOTÊRVFODFMBUBJMMFEFDFMVJDJBÊUÊMJNJUÊFÆMBEF
NBOEFNBYJNBMFEFDIBMFVSIPSBJSFTPJUL8I	BOOFYF
&OGPODUJPOEVSFO
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EFNFOUUIFSNJRVFÆDFUUFQVJTTBODF	
 MBUBJMMFNBYJNBMFQFSNJTFQPVSMFEF
L8ÊM
1PVSDIBDVOEFDFTÊMÊNFOUTMFOTFNCMFEVDZDMFEFWJFFTUQSJTFODPNQUFEF
MFYUSBDUJPOEFTSFTTPVSDFTÆMBêOEFWJF
1BSDPOUSFMFTBTQFDUTEFQIZTJRVFEVCÄUJNFOUOFTPOUQBTQSJTFODPNQUF$FMB
TJHOJêFRVFMFTEJĒÊSFODFTEFDPOTUSVDUJPOEVOSÊTFBVEFDIBVĒBHFBVTPMPVEVO
SÊTFBVEFSBEJBUFVSTOFTPOUQBTJODMVTCJFORVJMJOëVFODFMFSÊTVMUBUêOBMEFMBOB
MZTFEFDZDMFEFWJFEFTJNQBDUT%FGBÉPOJEFOUJRVFMFTBTQFDUTEFOWFMPQQFEVCÄUJ
NFOUTPOUBVTTJJHOPSÊTJDJ1PVSUBOUVOFNBJTPOMBCFMMJTÊF.JOFSHJFPV.JOFSHJF1
WPJUTPOCFTPJOEÊOFSHJFEJNJOVFSGPSUFNFOUFODPOUSFQBSUJFEVOJOWFTUJTTFNFOU
ÊDPOPNJRVFFUEVOJNQBDUFOWJSPOOFNFOUBMQMVTJNQPSUBOUBVEÊQBSUQBSFYFNQMF
TPVTGPSNFEJTPMBUJPOPVEVOTZTUÍNFBVUPNBUJRVFEBÊSBUJPO
3.4.3 Choix des scénarios
-FOTFNCMFEFTQBSBNÍUSFTNJTFOÊWJEFODFBVfQFSNFUEFNVMUJQMJFSMFOPN
CSFEFTDÊOBSJPTÊUVEJÊT6ODIPJYMJNJUBUJGBÊUÊFĒFDUVÊBêOEFQPVWPJSQSÊTFOUFSFU
FYQMPJUFSMFTSÊTVMUBUT-FTTDÊOBSJPTSFUFOVTTPOUMJTUÊTBVUBCMFBV
3FNBSRVFMBUFNQÊSBUVSFEFTPVSDFGSPJEFEF$FTUVUJMJTÊFJDJQPVSTJNVMFS
MFĒFUEVOF1"$FBVFBV	TDÊOBSJPÆ
$FQFOEBOUMBTUSVDUVSFEFMB1"$VUJ
MJTÊFQPVSSÊBMJTFSMBOBMZTFEFDZDMFEFWJFEFDFTTDÊOBSJPTFTUMBNËNFRVFMBTUSVD
UVSFEFMB1"$TPMFBVNPEFMMJTÊFÆMBOOFYFZDPNQSJTMBTPOEFHÊPUIFSNBMF
$FUUFJNQSÊDJTJPOTFKVTUJêFEVOFQBSUQBSMJNQBDUMJNJUÊEFMBTUSVDUVSF<#PDIBUBZ
>%BVUSFQBSUMBEJWFSTJUÊEFTTJUVBUJPOTQPTTJCMFTQPVSVOF1"$FBVFBV
DFTUÆEJSFMBQSPWFOBODFEFMFBV	MBDOBQQFQISÊBUJRVF
FUEFMBEJTUSJCVUJPOEF
DIBMFVS	DFOUSBMFEFDIBVĒBHFFU$"% USBWBVYEBNFOÊFEFBVFU1"$QSJWÊF 

OÊDFTTJUFSBJUEFOPVWFBVYEÊWFMPQQFNFOUTRVJOFTPOUQBTDPNQSJTEBOTDFUUFÊUVEF
-FDBMDVMBWFD$FTUJOUSPEVJUÆEFTêOTEBOBMZTFEFTFOTJCJMJUÊ
%FNËNFMFTDPÚUTEJOWFTUJTTFNFOUEFMB1"$GPODUJPOOBOUÆ$TPOUDFVY
EFMB1"$HÊPUIFSNJRVF
*MTFSBJUBMPSTVUJMFEFOUSFQSFOESFVOFÊUVEFDPNQMÊNFOUBJSFQPVSTJNVMFSEF
GBÉPOQMVTFYBDUFMBTUSVDUVSFEFMB1"$FBVFBV
PROJET PACOGEN44
5BC TDÊOBSJPTSFUFOVTQPVSMPQUJNJTBUJPOUIFSNPÊDPOPNJRVFFU MBOBMZTFFOWJSPO
OFNFOUBMF
4DÊOBSJP 4ZTUÍNF .JYÊMFDUSJRVF 4PVSDFDIBV
EF	$

4PVSDF
GSPJEF	$

4$/3 
1ĚĜĨĠĞħ
6$5&


4$/3  4XJTT
4$/3  /($$
4$/3  (&#MFV
4$/3 
1ĚĜĦĢıţĥ
6$5&
4$/3  4XJTT
4$/3  /($$
4$/3  (&#MFV
4$/3 
1ĚĜĨĠĞħ
6$5&

4$/3  4XJTT
4$/3  /($$
4$/3  (&#MFV
4$/3 
$ĨĠĞħ
6$5&
4$/3  4XJTT
4$/3  /($$
4$/3  (&#MFV
4$/3 
1ĚĜĦĢıţĥ
6$5&
4$/3  4XJTT4$/3  /($$
4$/3  (&#MFV
4$/3 
$ġĚĮĝĢŢīĞ
6$5&
4$/3  4XJTT
4$/3  /($$
4$/3  (&#MFV
4$/3 
1ĚĜĦĢıţĥ
6$5&
 4$/3  4XJTT4$/3  /($$
4$/3  (&#MFV
3FNBSRVF MFNPUFVSEFDPHÊOÊSBUJPOFU MB DIBVEJÍSF SÊDVQÍSFOU MÊOFSHJFEF
DPOEFOTUJPOÆCBTTFUFNQÊSBUVSF	$
-ÊOFSHJFSÊDVQÊSÊFFTUÊWBMVÊFÆ1PVS
MBHBNNFEFQVJTTBODFEFTNPUFVSTVUJMJTÊTMFSFOEFNFOUÊMFDUSJRVFFTUFUMF
SFOEFNFOUÊMFDUSJRVFFTUTPJUTPJU
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Chapitre 4
Interprétation comparative des résultats
4.1 Présentation des résultats
4.1.1 Paramètres de dimensionnement des systèmes énergétiques
2VFMRVFTQBSBNÍUSFTEFEJNFOTJPOOFNFOUTPOUSBQQFMÊTJDJQPVSGBDJMJUFSMBMFD
UVSFEFTSÊTVMUBUT
5BCSÊDBQJUVMBUJGTEFTQBSBNÍUSFTDMÊTQFSNFUUBOUMFEJNFOTJPOOFNFOUEFTTZTUÍNFT
6OJUÊ 2VBOUJUÊ
%FNBOEFBOOVFMMFEFDIBVĒBHF .8I 
%FNBOEFBOOVFMMFE&$4 .8I 
%FNBOEFBOOVFMMFEÊMFDUSJDJUÊ .8I 
5BJMMF1"$ L8UI 
5BJMMFNPUFVS L8ÊM 
5BJMMFNJOJNBMFDIBVEJÍSF L8UI 
1JDFONPZFOOFIPSBJSF&$4DIBVĒBHF	IGÊWSJFS
 L8 
1JDFONPZFOOFIPSBJSFÊMFDUSJDJUÊ	IEÊDFNCSF
 L8 
6OFOTFNCMFEFEPOOÊFTQMVTFYIBVTUJGNBJTUSPQMPOHQPVSQBSBÏUSFEBOTMF
DPSQTEVSBQQPSUFTUEPOOÊÆMBOOFYF*MSFQSÊTFOUFVOFTÊSJFEFQBSBNÍUSFTEPO
OÊTPVDBMDVMÊTQBSMF.5&BWBOUEhËUSFVUJMJTÊTQBSMBSPVUJOF"$7QPVSMBTPMVUJPO
MBQMVTÊDPOPNJRVFEFDIBRVFTDÊOBSJP
4.1.2 Présentation des résultats isssus de l’optimisation bi-objectif
-FHSBQIJRVFSFQSÊTFOUFMFTSÊTVMUBUTEFMPQUJNJTBUJPOUIFSNPÊDPOPNJRVF
ÆMBJEFEFTEFVYGPODUJPOTPCKFDUJGTFOWJSPOOFNFOUBMFT	$04&
FUÊDPOPNJRVFT
EJTDVUÊFTBVf-FTEJ[BJOFTEFTPMVUJPOTDPOTFSWÊFTQPVSDIBRVFTDÊOBSJPTVJWFOU
UIÊPSJRVFNFOUVOFDPVSCFEF1BSFUPSFQSÊTFOUBOUMFTTPMVUJPOTPQUJNBMFTQPVSMFT
EFVYPCKFDUJGT-FTPQUJNJTBUJPOTOPOUÊUÊFĒFDUVÊFTRVFTVSTFQUTDÊOBSJPTÆTBWPJS
MF.JY/($$BQQMJRVÊÆDIBRVFHSPVQFEFTDÊBOBSJPT	UBC
-FTSÊTVMUBUTTPOU
FOTVJUFjUSBEVJUTvQPVSNPOUSFSMJOëVFODFEVNJYÊMFDUSJRVFDIPJTJ
PROJET PACOGEN46
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Coût total / an [k€]
Cogen 65°
Chaudière 65 °C
Pacogen B0W35
Pacogen B0W65
Pac W10B35
Pac B0W35
Pac B0W65
'JHSÊTVMUBUTEFMPQUJNJTBUJPOTVSMFTTFQUHSPVQFTEFTDÊOBSJPT.JYVUJMJTÊ.JY
/($$
%BOTVOFDPOêHVSBUJPOEPOOÊFMÊWPMVUJPOMFMPOHEFMBDPVSCFTFYQMJRVFQBS
MFTWBSJBUJPOTSFMBUJWFTEFTTUPDLTEFTQVJTTBODFTJOTUBMMÊFTEFTÊRVJQFNFOUTEFDPO
WFSTJPOEÊOFSHJFFUEBOTMFTTDÊOBSJPTVUJMJTBOUVONPUFVSEFDPHÊOÊSBUJPOEFTWB
SJBUJPOTEFTWPMVNFTEÊMFDUSJDJUÊWFOEVTBVSÊTFBV
4.1.3 Présentation des résultats ACV 
"QBSUJSEFMPQUJNJTBUJPOTVSMBCBTFEFTPCKFDUJGTSBQQFMÊTDJEFTTVTEFTBOBMZ
TFTEFTFOTJCJMJUÊTPOUFOTVJUFFOUSFQSJTFTQPVSMFTBVUSFTNJYÊMFDUSJRVFT-FTQBSB
NÍUSFTEFEFTJHOEÊGJOJTQBSMPQUJNJTBUJPOTVSMBGPODUJPOPCKFDUJG$04&EVNJY
/($$TPOUDPOTFSWÊTFUBQQMJRVÊTBVYBVUSFTNJY-ÊWBMVBUJPOFOWJSPOOFNFOUBMF
QPVSMFTRVBUSFJOEJDBUFVST"$7TPJUj4BOUÊIVNBJOFvj2VBMJUÊEFMÊDPTZTUÍNFv
FUj&QVJTFNFOUEFTSFTTPVSDFTvFTUSFQSÊTFOUÊFHSBQIJRVFNFOU	GJHFU
FO
DPOTFSWBOUMBYFEFTBCTDJTTFT	DPÚU
EFMBGJH
3BQQFMMFTSÊTVMUBUTTPOUSFQSÊTFOUÊTFOQPJOUT	f
QPVSDIBDVOEFTJOEJDB
UFVST.ËNFTJMhVOJUÊFTUJEFOUJRVFJMOhFTUQBTFOWJTBHFBCMFEFTPNNFSMhJNQBDUEFT
DBUÊHPSJFT&OFĒFU
r MBQSÊDJTJPOEF MBNÊUIPEFOhFTUQBTÊRVJWBMFOUFQPVSDIBDVOFEFTDBUÊHP
SJFT4JPOFTUJNFRVFMhJNQBDUTVSMFDIBOHFNFOUDMJNBUJRVFFTUCJFODPOOV
BVKPVSEhIVJMhFOTFNCMFEFMhJNQBDUTVSMhÊDPTZTUÍNFOhFTUQBTFODPSFOPSNB
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MJTÊFUFYQSJNÊFODBUÊHPSJFEFEPNNBHFQBS*NQBDU	UBC
0O
QFVUFTUJNFSÆFOUSFVOUJFSTFUMhJNQBDUQBTFODPSFQSJTFODPNQUFTVS
DFUJOEJDBUFVS-hVQEBUFEFMBNÊUIPEFDFSUBJOFNFOUÆêOQFSNFUUSBEF
DPNCMFSDFUUFMBDVOF
r DPNNFOUSÊTPVESFMBRVFTUJPOÊUIJRVFRVJEFNBOEFSBJEhBEEJUJPOOFSVOJO
EJDBUFVSEhÊQVJTFNFOUEFTSFTTPVSDFTFUVOJOEJDBUFVSEFTBOUÊIVNBJOF 
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PAC MIX
PACOGEN
Bleu
NGCC
Swiss
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Légende
'JHDBMDVMEFTJOEJDBUFVST"$7j$IBOHFNFOUDMJNBUJRVFvFUj&QVJTFNFOUEFTSFT
TPVSDFTvTVSMFTTDÊOBSJPTEFMPQUJNJTBUJPO	.JY/($$
FUBOBMZTFEFTFOTJCJ
MJUÊTVSMFTBVUSFTTDÊOBSJPT	.JY6$5&4XJTT#MFV

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W35
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Légende
'JHDBMDVMEFTJOEJDBUFVST"$7j4BOUÊIVNBJOFvFUj2VBMJUÊEFMÊDPTZTUÍNFvQPVS
MFTTDÊOBSJPTEFMPQUJNJTBUJPO	.JY/($$
FUBOBMZTFEFTFOTJCJMJUÊTVSMFT
BVUSFTTDÊOBSJPT	.JY6$5&4XJTT#MFV

4.2 Interprétation des résultats ACV
4.2.1 Apport de l’approche d’analyse de cycle de vie
1BSSBQQPSUÆMBGPODUJPOPCKFDUJGEÊêOJFFUVUJMJTÊFBVHSBQIJRVFMBOBMZTFEF
DZDMFEFWJFBQQPSUFEFTÊMÊNFOUTTVQQMÊNFOUBJSFTEFEÊDJTJPO
-FTHSBQIJRVFTFUOFTFSFTTFNCMFOUQBT$FMBTJHOJêFRVFEJNFOTJPOOFS
EFTTZTUÍNFTFOWVFEFSÊEVJSFMFTÊNJTTJPOTEF$0QBSMBDPNCVTUJPOEFHB[OBUVSFM
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FUMBDIBUEÊMFDUSJDJUÊOFEJUSJFOTVSMFTBVUSFTJOEJDBUFVST&OQBSUJDVMJFSMFTZTUÍNF1Ě
ĜĨĠĞħSÊBHJUEFGBÉPOJOWFSTFTFMPOMFTJOEJDBUFVSTjTBOUÊIVNBJOFvFUjDIBOHFNFOU
DMJNBUJRVFv&OEBVUSFTUFSNFTMBEJNJOVUJPOEFTÊNJTTJPOTEFHB[ÆFĒFUEFTFSSFFTU
TJNVMUBOÊFÆMBVHNFOUBUJPOEÊNJTTJPOEBOHFSFVTFTQPVSMBTBOUÊIVNBJOF
%BVUSFQBSUNBJTDFMBFTUBOUJDJQFSMBEJTDVTTJPOEVfMJNQBDUEFMBTUSVD
UVSFOFTUQSJTFODPNQUFRVFEBOTMBOBMZTFEFDZDMFEFWJF0SJMTBWÍSFRVFDFMMFDJ
OFTUQBTOÊHMJHFBCMFEBOTUPVTMFTDBT
&ODPOTÊRVFODFJMTFSBJUJOUÊSFTTBOUEBOTMFGVUVSEVUJMJTFSVOJOEJDBUFVS"$7BV
NPJOTFOSFNQMBDFNFOUEFMBGPODUJPOPCKFDUJGVUJMJTÊFJDJ*MTFSBJUQFVUËUSFNËNF
KVEJDJFVYEPQÊSFSMPQUJNJTBUJPOTVSVOFUSPJTJÍNFGPODUJPOPCKFDUJGBêOEFQSFOESF
FODPNQUFMFDPNQPSUFNFOUPQQPTÊEFDFSUBJOTJOEJDBUFVST"$7FOUSFFVY
4.2.2 Phase d’utilisation vs structure des systèmes
1PVSDIBRVFJOEJDBUFVS"$7MBEJĒÊSFODFFOUSFTDÊOBSJPFTUQBSGPJTUSÍTJNQPS
UBOUFBVTFJOPVOPOEVNËNFTZTUÍNF1BSFYFNQMFMFTTDÊOBSJPT1ĚĜ.Ģı6$5&
FU1ĚĜ.Ģı/($$TFUSPVWFOUÆEFTQPTJUJPOTUSÍTÊMPJHOÊFTFOQBSUJDVMJFSTVSMFT
HSBQIJRVFTjTBOUÊIVNBJOFvFUjRVBMJUÊEF MÊDPTZTUÍNFv MFT TDÊOBSJPT1ĚĜ.Ģı
#ĥĞĮTFEÊNBSRVBOUFODPSFQMVTFOQBSUJDVMJFSQPVSMFTHSBQIJRVFTjDIBOHFNFOU
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PROJET PACOGEN54
*DJMFTTDÊOBSJPT$ĨĠĞħFU1ĚĜĨĠĞħVUJMJTFOUVOUSÍTQFUJUNPUFVSBWFDFODPO
TÊRVFODFVOSFOEFNFOUÊMFDUSJRVFQMVUÔUGBJCMF	ʈÊM
	êH
$FTUMBSBJTPO
QPVSMBRVFMMFMFTTDÊOBSJPT$ĨĠĞħPV1ĚĜĨĠĞħOBUUFJHOFOUQBTMFTWBMFVSTFOWJSPO
OFNFOUBMFTEFMB1ĚĜ.Ģı/($$TVSMFTJOEJDBUFVSTjDIBOHFNFOUDMJNBUJRVFvFU
jÊQVJTFNFOUEFTSFTTPVSDFTvBMPSTRVFMFQSJODJQFFTUFYBDUFNFOUMFNËNFDPOWFS
UJSMÊOFSHJFEVHB[OBUVSFMFODIBMFVSFUFOÊMFDUSJDJUÊ-FTêHFUNFUUFOUFO
ÊWJEFODFMJOëVFODFEVSFOEFNFOUÊMFDUSJRVFEVNPUFVSÆHB[0OQFVUFOEÊEVJSF
RVVOHSPTNPUFVSÆHB[FODPHÊOÊSBUJPOQFVUBWBOUBHFVTFNFOUSFNQMBDFSMBDIBU
EÊMFDUSJDJUÊQSPEVJUFÆQBSUJSEVOFDFOUSBMFÆHB[ÆDZDMFDPNCJOÊ4FMPOMFTêHVSFT
TVTNFOUJPOOÊFTVOSFOEFNFOUÊMFDUSJRVFEF MPSESFEFFUBVEFTTVTQFVWFOU
QFSNFUUSFEFNFJMMFVSTSÊTVMUBUT"$7RVFMÊMFDUSJDJUÊFOQSPWFOBODFEVOFDFOUSBMF
ÆDZDMFDPNCJOÊF%FTJODFSUJUVEFTSFTUFOUOÊBONPJOTRVBOEÆMVUJMJTBUJPOEVOUSÍT
HSPTNPUFVSÆHB[QFSUFTQBSUSBOTQPSUEFMÊMFDUSJDJUÊWJBMFSÊTFBVQFSUFTEFDIBMFVS
QBSVOSÊTFBV$"%DZDMFTEVUJMJTBUJPOBOOVFMMF
6OFDSPJTTBODFEVOPNCSFEFQPNQFTÆDIBMFVSOÊDFTTJUFSBJUEFOPVWFBVY
BQQPSUTÊMFDUSJRVFT4JMFHB[OBUVSFMFTUSFUFOVMBDPNCJOBJTPOEVOFQPNQFÆ
DIBMFVSBWFDVONPUFVSÆHB[FODPHÊOÊSBUJPOÆIBVUSFOEFNFOUÊMFDUSJRVFQFVU
BWBOUBHFVTFNFOUSFNQMBDFSMBDIBUEÊMFDUSJDJUÊFOQSPWFOBODFEVOFDFOUSBMFÆ
HB[ÆDZDMFDPNCJOÊQPVSBMJNFOUFSDFTNËNFTQPNQFTÆDIBMFVS
%BOT MBNFTVSF EV QPTTJCMF MF TZTUÍNF$ġĚĮĝĢŢīĞ EFWSBJU ËUSF ÊWJUÊ $FUUF
DPOTUBUBUJPOEFWJFOUFODPSFQMVTGPSUFTJMFDPNCVTUJCMFEFMBDIBVEJÍSFOFTUQBTMF
HB[NBJTMFNB[PVUÆMJNQBDUTJHOJêDBUJWFNFOUQMVTJNQPSUBOUQBSFYFNQMFQPVS
MJOEJDBUFVSjTBOUÊIVNBJOFv<)PVJMMPO>
&WBMVBUJPODPNQBSBUJWFEFTUFNQÊSBUVSFTEFTPVSDFDIBVEFFUGSPJEF
-BDPNQBSBJTPOEFTUSPJTTDÊOBSJPT1ĚĜ.ĢıTFMPOEJĒÊSFOUTOJWFBVYEFUFNQÊ
SBUVSFEFTPVSDFGSPJEFPVDIBVEFQFSNFUEFWÊSJêFSTVSMFDBTEÊUVEFMFTGBJUTEÊKÆ
NJTFOÊWJEFODFBVYQBSBHSBQIFTFU/PVTOFOPVTBUUBSEFSPOTEPODQBTQMVT
TVSDFUUFRVFTUJPO
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-FTOJWFBVYEFUFNQÊSBUVSFEFTPVSDFGSPJEFFUDIBVEFEFTQPNQFTÆDIB
MFVSTTPOUSFTQPOTBCMFTEVOFWBSJBUJPOTJHOJêDBUJWFEFMJNQBDUTVSMBOBMZTFEF
DZDMFEFWJFEFTTZTUÍNFTVUJMJTBOUVOFQPNQFÆDIBMFVS
"NÊMJPSFSMFTSFOEFNFOUTTJHOJêFNJOJNJTFSMÊDBSUEFUFNQÊSBUVSFFOUSFMFT
TPVSDFTGSPJEFTFUDIBVEFT-VUJMJTBUJPOEFMFBVEVMBDFTUFODPOTÊRVFODFVOF
TPMVUJPOÆNFUUSFFOVWSF
1BSFYFNQMF TVS MJOEJDBUFVSj&QVJTFNFOUEFT SFTTPVSDFTv FU MF TDÊOBSJP
1ĚĜ.Ģı/ĠĜĜMBQBTTBHFEFÆ$EFUFNQÊSBUVSFEFTPVSDFDIBVEFTF
USBEVJUQBSEJNQBDUTVQQMÊNFOUBJSF%FNËNFÆ$EFTPVSDFDIBVEF
MVUJMJTBUJPOEVOFTPVSDFGSPJEFÆ$HÊOÍSFEJNQBDUTVSMFOWJSPOOFNFOU
EFQMVTRVVOFTPVSDFGSPJEFÆ$
4.3 Discussion des résultats sur le plan économique
%FT SÊTVMUBUT ÊDPOPNJRVFT BQQMJDBCMFT BV DPOUFYUF HFOFWPJT TPOU EÊEVDUJCMFT
EV HSBQIJRVF  &O FĒFU MF UBSJG EV DPVSBOU DPOTPNNÊ FTU DFMVJ EF MPĒSF 4*(
*OJUJBMFEVDBOUPOEF(FOÍWFDFVYEVHB[OBUVSFMBDIFUÊFUEFMÊMFDUSJDJUÊSBDIFUÊF
DPSSFTQPOEFOUBVYUBSJGTQSBUJRVÊTQBSMFT4*(	UBC
2VBOEBVYDPÚUTEJOWFT
UJTTFNFOUJMTTFCBTFOUTVSEFTEPOOÊFTGBCSJDBOUTPCUFOVTTVSMFVSTJUFTVJTTFPV
FVSPQÊFO
4JMFĒFUEVOJWFBVEFUFNQÊSBUVSFBWBJUVOFJOëVFODFSÊFMMFTBOTËUSFHJHBOUFT
RVFTVSMJNQBDUFOWJSPOOFNFOUBMDFMVJMÆTFGBJUQBSDPOUSFGPSUFNFOUTFOUJSTVSMFT
DPÚUTBOOVFMTEVTZTUÍNFÆUFMQPJOURVFMFDIPJYEF1ĚĜ.ĢıPTDJMMFFOUSFMBTPMV
UJPOMBQMVTÊDPOPNJRVFFUMBTPMVUJPOMBQMVTDIÍSFTBOTDPNQUFSMFTJOTUBMMBUJPOTEF
EJTUSJCVUJPOEFDIBMFVSOJMFTJOWFTUJTTFNFOUTTVQQMÊNFOUBJSFTRVFOHFOESFSBJFOUMFT
USBWBVYEFQPNQBHFEFBVEVMBDQPVS1ĚĜ88
"MJNBHFEFMJNQBDUFOWJSPOOFNFOUBMMBNBKFVSFQBSUJFEFTDPÚUTFTUMJÊÆMB
QIBTFEVUJMJTBUJPO TPJU MBDIBUEÊMFDUSJDJUÊ 	WPJSFBOOFYF
"JOTJ MB TPMVUJPO MB
QMVTÊDPOPNJRVFEVTZTUÍNF MFQMVTHPVSNBOEFOÊMFDUSJDJUÊ 	1"$#8
DPÚ
UFSBJUBOOVFMMFNFOUEFQMVTRVFMBTPMVUJPOMBQMVTÊDPOPNJRVFEVTZTUÍNFMF
NPJOTHPVSNBOEFOÊMFDUSJDJUÊRVFTUMB1"$88-BUBJMMFEJĒÊSFOUFEFMB1"$
SFOGPSDFMÊDBSUEFDPÚUEFDFTEFVYTZTUÍNFT3BQQFMPOTRVFMFTOJWFBVYEFUFNQÊSB
UVSFTPOUEÊUFSNJOÊTQBSMFDPOUFYUFTJMFNJMJFVFTUEÊKÆDPOTUSVJU
PROJET PACOGEN56
-FTOJWFBVYEFUFNQÊSBUVSFEFTPVSDFGSPJEFFUDIBVEFEFTQPNQFTÆDIB
MFVSTEÊUFSNJOFOUMBSFOUBCJMJUÊEFTTZTUÍNFT1ĚĜ.ĢıQVJTRVJMTEÊêOJTTFOUMB
RVBOUJUÊEÊMFDUSJDJUÊÆBDIFUFSTVSMFSÊTFBV
-BDIBVEJÍSFFTU MB TPMVUJPO MBNPJOTDIÍSFQVJTRVFMMFDPODVSSFODFNËNF MB
1"$88BMPSTRVFMMF GPODUJPOOF JDJÆIBVUF UFNQÊSBUVSFFOSBJTPOEVCBT
DPÚUTEFMBDIBVEJÍSFFMMFNËNF
-FNPUFVSÆHB[FTUMFTZTUÍNFMFQMVTDIFS-BSBJTPOQSJODJQBMFFTUMBTVJWBOUF
-BWFOUFEÊMFDUSJDJUÊTVSMFSÊTFBVOFTUQBTJOUÊSFTTBOUFQVJTRVFMBDIBUEVHB[OBUV
SFM	DUEFGSBOD
FUTBDPOWFSTJPOFOÊMFDUSJDJUÊ	ʈÊM
OFTUQBTDPNQFOTÊQBS
MFQSJYEVSBDIBU	DU
QBSMFSÊTFBVEFMÊMFDUSJDJUÊQSPEVJUFNËNFFOQSFOBOUFO
DPNQUFMFTFSWJDFEFDIBMFVSEÊMJWSÊ
"JOTJFUBWFDMFTUBSJGTFOWJHVFVSMBWFOUFEÊMFDUSJDJUÊBVSÊTFBVTFGBJUÆQFSUF
0S MFT TPMVUJPOTQSPQPTÊFTWFOEFOUQMVTPVNPJOTEÊMFDUSJDJUÊBV SÊTFBV KVTRVÆ
.8IQPVS1ĚĜĨĠĞħFUKVTRVÆ.8IQPVSMBTPMVUJPOMBQMVTDIÍSFEF$Ĩ
ĠĞħ$FMBFYQMJRVFMBHSBOEFWBSJBUJPOTVSMBYFEFTDPÚUTEFTTDÊOBSJPTVUJMJTBOUVO
NPUFVSEFDPHÊOÊSBUJPO
1BSDPOUSFMBQSPEVDUJPOEÊMFDUSJDJUÊÆVTBHFJOUFSOFQBSFYFNQMFQBS1ĚĜĨĠĞħ
FTUOFUUFNFOUQMVTJOUÊSFTTBOUQVJTRVFMBDIBUEÊMFDUSJDJUÊFTUGBDUVSÊDU-JOTUBMMB
UJPOEVOFHSPTTFJOTUBMMBUJPOBWFDMFTÊDPOPNJFTEÊDIFMMFRVFDFMBQFSNFUFUMÊMÊ
WBUJPODPSSFTQPOEBOUFEVSFOEFNFOUÊMFDUSJRVF	êH
FYQMPJUÊFQBSFYFNQMFQBS
VOTFSWJDFQVCMJDFOWFOEBOUMÊMFDUSJDJUÊTVSMFSÊTFBVFUMBDIBMFVSWJBVOSÊTFBVEF
DIBVĒBHFÆEJTUBODFQFVUEFWFOJSÊDPOPNJRVFNFOUJOUÊSFTTBOU$FMBEÊQFOEGPSUF
NFOUEFTGPOETÆJOWFTUJSQPVSMFTJOGSBTUSVDUVSFT
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Chapitre 5
Conclusions et recommandations
-BNÊUIPEPMPHJFEFDPVQMBHFEFMPVUJMUIFSNPÊDPOPNJRVFQFSNFUUBOUMFEJ
NFOTJPOOFNFOUEFTZTUÍNFTÊOFSHÊUJRVFTFOGPODUJPOEFTCFTPJOTFUEFMPVUJMEBOB
MZTFEFDZDMFEFWJFPĒSFEFCFMMFTQFSTQFDUJWFTQPVSMÊWBMVBUJPOFOWJSPOOFNFOUBMFFU
ÊDPOPNJRVFEFTZTUÍNFTÊOFSHÊUJRVFT&ODFTFOTJMQFVUTBOTBVDVOEPVUFEFWFOJS
VOPVUJMFYUSËNFNFOUVUJMFQPVSEÊêOJSEFTQPMJUJRVFTÊOFSHÊUJRVFT
-BQQPSUEFMBOBMZTFEFDZDMFEFWJF
-BQQPSUEF MBQQSPDIFEBOBMZTFEF DZDMFEFWJF FTU GPOEBNFOUBMQVJTRVFEFT
BTQFDUTJHOPSÊTEBOTQMVTJFVSTNÊUIPEFTBDUVFMMFTTPOUQSJTFODPNQUFEBOTMBQSÊ
TFOUFÊUVEF*MTBHJUQBSFYFNQMFEVDBMDVMEFOPVWFBVYJOEJDBUFVSTFOWJSPOOFNFO
UBVY Æ MÊWPMVUJPO EJĒÊSFODJÊF QBS SBQQPSU Æ EFT JOEJDBUFVST DPVSBNNFOU VUJMJTÊT
KVTRVBMPST.BJTJMTBHJUBVTTJQBSFYFNQMFEFMBQSJTFFODPNQUFEFTJNQBDUTEFMB
TUSVDUVSFEFTTZTUÍNFTÊOFSHÊUJRVFTRVJNËNFTJMTOFTPOUQBTDPOTUSVJUTVSMFMJFV
EFMFVSFYQMPJUBUJPOEPJWFOUTZTUÊNBUJRVFNFOUËUSFDPOTJEÊSÊT
1SJPSJUÊBVYQPNQFTÆDIBMFVSÆCBTTFUFNQÊSBUVSF
"V TVKFU EFT SÊTVMUBUT FVYNËNFT DFUUF ÊUVEF QFSNFU EF DPNQMÊUFS DFVY EF
<)PVJMMPO>$FEFSOJFSBWBJUNJTFOÊWJEFODFMBWBOUBHFFOWJSPOOFNFOUBMEFT
1"$QBSSBQQPSUBVYDIBVEJÍSFÆHB[PVÆNB[PVUBWBOUBHFUPVUFGPJTEÊQFOEBOUEF
MBQSPWFOBODFEFMÊMFDUSJDJUÊ*DJMFTSÊTVMUBUTJOUFSQSÊUBCMFTQPVSMFDPOUFYUFHFOF
WPJTPVTVJTTFQSFOOFOUFODPNQUFEBVUSFTUFDIOPMPHJFTQPUFOUJFMMFNFOUUSÍTJOUÊ
SFTTBOUFTÆMBWFOJSDPNNFMFNPUFVSÆHB[EFDPHÊOÊSBUJPO*MTÊUBCMJTTFOUFOPVUSF
MB GPSUF EJĒÊSFODF RVF EFT QBSBNÍUSFT DPNNF MF OJWFBV EF UFNQÊSBUVSF QFVWFOU
QSFOESFTVSMFTSÊTVMUBUTÊDPOPNJRVFTFUFOWJSPOOFNFOUBVY
-FNFJMMFVSTZTUÍNFTFNCMFSÊFMMFNFOUËUSFMB1"$FBVFBV-FGBJCMFÊDBSUFOUSF
MFTOJWFBVYEFUFNQÊSBUVSFEFTPVSDFGSPJEF	$
FUEFTPVSDFDIBVEF	NBY$

GBJUEFMB1"$MFTZTUÍNFMFQMVTBQQSPQSJÊ&ODPOTÊRVFODFPOOFQFVUTPVIBJUFS
RVVOFVUJMJTBUJPOGPSUFNFOUBDDSVFEF1"$GPODUJPOOBOUÆCBTTFUFNQÊSBUVSF
PROJET PACOGEN58
4FVMFNFOUDFTZTUÍNFOFTBQQMJRVFRVÆEFT[POFTFODPOTUSVDUJPOPÜFOSÊ
OPWBUJPO&OFĒFUTJMFTCÄUJNFOUTTPOUEÊKÆDPOTUSVJUTFURVFMPCKFDUJGOFTURVFMF
SFNQMBDFNFOUEVOTZTUÍNFEFDIBVĒBHFWJFJMMJTBOUMFTQBSBNÍUSFTBSDIJUFDUVSBVY
TPOUEFTDPOUSBJOUFTNBKFVSFT4JMFTZTUÍNFFOQMBDFFTUVOTZTUÍNFEFEJTUSJCVUJPO
EFDIBMFVSÆIBVUFUFNQÊSBUVSFMB1"$QFSEVOFMBSHFQBSUJFEFTPOBUUSBJU%FVY
TPMVUJPOTEPJWFOUËUSFÊUVEJÊT4JVOFSÊOPWBUJPOEVCÄUJNFOUFTUFOWJTBHÊFMBTPMV
UJPOEFNPEJêDBUJPOEVTZTUÍNFEFEJTUSJCVUJPOEFDIBMFVSEPJUËUSFÊWBMVÊF"MPOH
UFSNFMJOWFTUJTTFNFOUQFVUTBWÊSFSSFOUBCMFÊDPOPNJRVFNFOU
4JUFMOFTUQBTMFDBTMBDIBMFVSÆIBVUFUFNQÊSBUVSFFTUQSPEVJUFEFGBÉPOMBQMVT
ÊDPOPNJRVFQBSMFTDIBVEJÍSFTÆHB[1BSDPOUSFMJNQBDUFOWJSPOOFNFOUBMQFVUËUSF
SÊEVJUQBSMVUJMJTBUJPOEFNPUFVSTEFDPHÊOÊSBUJPOEFHSBOEFUBJMMFEPOUMBDIBMFVS
FTUEJTUSJCVÊFÆVOSÊTFBV$"%
&YQMPJUBUJPOEVQPUFOUJFMÊOFSHÊUJRVFMÊNBOJRVF
5PVKPVSTBVTVKFUEFTOJWFBVYEFUFNQÊSBUVSFMFYQMPJUBUJPOQBSEFTQPNQFTÆ
DIBMFVSEFMÊOPSNFRVBOUJUÊEFDIBMFVSDPOUFOVFEBOTMFTFBVYEV-ÊNBOQPVSSBJU
FODPSFBNÊMJPSFSMFCJMBOFOWJSPOOFNFOUBMEFT1"$TPVTSÊTFSWFEFTDPÚUTÊDPOP
NJRVFTFUFOWJSPOOFNFOUBVYEFMBNJTFFOPFVWSFEFQSPKFUEFHSBOEFFOWFSHVSF
BCTFOUEFDFUUFÊUVEF
$FDJFTUEBVUBOUQMVTWSBJRVFEFQMVTFOQMVTMÊOFSHJFVUJMJTÊFQPVSMBDMJNB
UJTBUJPOEFWJFOUVOFOKFVEJNQPSUBODF0SMFTQPNQFTÆDIBMFVSFOQBSUJDVMJFSTJ
DFMMFTDJVUJMJTFOUMFTFBVYEVMBDQFSNFUUFOUÊHBMFNFOUEFSFNQMJSVOFGPODUJPOEF
SFGSPJEJTTFNFOU&ODPOTÊRVFODFMFCJMBOUPUBMEFTQPNQFTÆDIBMFVSFBVFBVVUJMJ
TÊFQPVSMFDIBVĒBHFFUQPVSMBDMJNBUJTBUJPOTBNÊMJPSFSBFODPSFQBSSBQQPSUÆVO
BVUSFTZTUÍNFVUJMJTBOUQBSFYFNQMFVODMJNBUJTFVSÊMFDUSJRVF
-FTDPODMVTJPOTEF1BDPHFOFOCSFG
r'BWPSJTFSMJOTUBMMBUJPOEFQPNQFTÆDIBMFVSÆGBJCMFÊDBSUEFUFNQÊSBUVSF
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Annexe 1
Annexe 1 : moteur de cogénération, données fabricants.
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 ANNEXES 3
Annexe 2
Annexe 2 : calcul de l’inventaire d’émissions par méthode matricielle
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Annexe 3
Annexe 3 : méthodologie de calcul de l’impact ACV
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Annexe 4
Annexe 4 : routines de dynamisation des processus économiques de 
l’inventaire d’ACV
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A4.2 Le moteur de cogénération
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A4.3 La chaudière à gaz
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A4.5 La chaufferie
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A4.6 L’électricité
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QSFOBOUVOSÊTFBVEFDIBVĒBHFDFMVJDJBUPVUEFNËNFÊUÊNPEÊMJTÊCJFORVFHSPT
TJÍSFNFOU
1PVSDFQSPDFTTVTOPVTOPVTêFSPOTÆMBCBTFEFEPOOÊFTQSÊBMBCMFÆ&DPJOWFOU
ÆTBWPJS&5)&46RVJBWBJUNPEÊMJTÊEJĒÊSFOUTUZQFTEFSÊTFBVEFDIBVĒBHFÆ
EJTUBODF-FTEPOOÊFTBZBOUQFSNJTDFUUFNPEÊMJTBUJPOEBUFOUVOQFVQVJTRVFMMFT
POUQMVTEFBOT&MMFTQSPWJFOOFOUEFMBMJUUÊSBUVSFFUEFTTFSWJDFTJOEVTUSJFMTTVJT
TFTHÊSBOUMFTQMVTJNQPSUBOUTSÊTFBVYEFDIBVĒBHFÆEJTUBODF5PVUFGPJT MBEVSÊF
EFWJFEFTSÊTFBVYEFDIBVĒBHFÆEJTUBODFFUMÊWPMVUJPOMFOUFEFTUFDIOJRVFTEBOTDF
EPNBJOFOPVTBVUPSJTFÆMVUJMJTFS
-FUZQFEFSÊTFBVSFUFOVJDJFTUDPNQPTÊEFUVZBVYDPNQPTÊTEBDJFSEFNPVTTF
JTPMBOUFFOQPMZVSÊUIBOFFUEFQPMZÊUIZMÍOFTPJU MFNËNFUZQFRVF MFOTFNCMFEV
SÊTFBVHFOFWPJT-BEVSÊFEFWJFEFMFOTFNCMFEFTÊMÊNFOUTDPOTJEÊSÊTFTUEFBOT
-FEJBNÍUSFEVSÊTFBVQFSNFUEFEÊêOJSMBUBJMMFEFMBQMVQBSUEFTëVYJOUFSNÊEJBJSFT
EFDFQSPDFTTVT-FTWBMFVSTSFUFOVFTTPOUQPVSEVLJMPNÊUSBHFVOEJBNÍUSF
OPNJOBMEFNNFUQPVSMFSFTUFEFNN<,OÕQGFMOE>
-FQSPDFTTVTVOJUBJSFFTUEPOOÊFO5+EFDIBMFVSVUJMFUSBOTNJTFBVCÄUJNFOUFO
JODMVBOUVOFQFSUFEFDIBMFVSEFEBOTMFSÊTFBV
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Annexe 5
Annexe 5 : paramètres des PAC utilisées
.BSRVF .PEÍMF 1VJTTBODF
UIFSNJRVF
OPNJOBMF
#8<L8>
1PJET
TUSVDUVSF
<LH>
2VBOUJUÊ
ëVJEF<LH>
$01
	#8

$5" 0QU    
$5" 0QU    
$5" 0QU    
$5" 0QU    
$5" 0QU    
$5" 0QU    
$5" 0QU    
$5" 0QU    
$5" 0QU    
)07"- )    
)07"- )    
)07"- )    
)07"- )    
)07"- )    
)07"- )    
)07"- )    
)07"- )    
)07"- )    
)07"- )    
)07"-     
)07"-     
)07"-     
)07"-     
)07"-     
)07"-     
)07"-     
)07"-     
)07"-     
)07"-     
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.BSRVF .PEÍMF 1VJTTBODF
UIFSNJRVF
OPNJOBMF
#8<L8>
1PJET
TUSVDUVSF
<LH>
2VBOUJUÊ
ëVJEF<LH>
$01
	#8

)07"-     
)07"-     
)07"-     
7*50$"- #8    
7*50$"- #8    
7*50$"- #8    
7*50$"- #8    
7*50$"- #8    
7*50$"- #8    
7*50$"- #8    
7*50$"- #8    
7*50$"- #8    
7*50$"- #8    
7*50$"- #8    
7*50$"- #8    
4PVSDFEFTEPOOÊFTXXXIPWBMDIXXXWJFTTNBOODIXXXDUBDI
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Annexe 6
Annexe 6 : paramètres des chaudières à condensation utilisées
.BSRVFGBCSJ
DBOU
/PN .PEÍMF 1VJTTBODF
<L8>
1PJET<LH>
)PWBM 5PQHBT	NVSBMF
 MQ  
)PWBM 5PQHBT	NVSBMF
 MQ  
)PWBM 5PQHBT	NVSBMF
   
)PWBM 5PQHBT	NVSBMF
   
)PWBM 5PQHBT	NVSBMF
   
)PWBM 5PQHBT	NVSBMF
   
)PWBM 5PQHBT	NVSBMF
   
)PWBM 6MUSBHBT   
)PWBM 6MUSBHBT   
)PWBM 6MUSBHBT   
)PWBM 6MUSBHBT   
)PWBM 6MUSBHBT   
)PWBM 6MUSBHBT   
)PWBM 6MUSBHBT   
)PWBM 6MUSBHBT   
(VJMMPU"UMBOUJD "RVBDPOEFOT 73  
(VJMMPU"UMBOUJD "RVBDPOEFOT 73  
(VJMMPU"UMBOUJD "RVBDPOEFOT 1BDLNVSBM7  
(VJMMPU"UMBOUJD "RVBDPOEFOT 1BDLTPM7  
(VJMMPU"UMBOUJD $POEFOTPM W3  
(VJMMPU"UMBOUJD $POEFOTPM 73  
(VJMMPU"UMBOUJD $POEFOTPM 73  
7JFTTNBOO 7JUPDSPTTBM   
7JFTTNBOO 7JUPDSPTTBM   
7JFTTNBOO 7JUPDSPTTBM   
7JFTTNBOO 7JUPDSPTTBM   
7JFTTNBOO 7JUPDSPTTBM   
7JFTTNBOO 7JUPDSPTTBM   
7BJMMBOU &DPUPQ 768  
7BJMMBOU &DPUPQ 768  
7BJMMBOU &DPUPQ 768  
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.BSRVFGBCSJ
DBOU
/PN .PEÍMF 1VJTTBODF
<L8>
1PJET<LH>
7BJMMBOU &DPUPQ 768  
4BVOJFS%VWBM *TPTQMJU$POEFOT  
4BVOJFS%VWBM *TPTQMJU$POEFOT  
&MDPUIFSN UIJTJPO   
&MDPUIFSN UIJTJPO   
&MDPUIFSN UIJTJPO   
&MDPUIFSN UIJTJPO   
&MDPUIFSN UIJTJPO   
&MDPUIFSN UIJTJPO   
&MDPUIFSN UIJTJPO   
&MDPUIFSN UIJTJPO   
&MDPUIFSN UIJTJPO   
&MDPUIFSN UIJTJPO   
&MDPUIFSN FVSPO IH  
&MDPUIFSN FVSPO IH  
&MDPUIFSN FVSPO IH  
&MDPUIFSN DPNQBDUS   
&MDPUIFSN DPNQBDUS   
&MDPUIFSN DPNQBDUS   
 ANNEXES 29
Annexe 7
Annexe 7 : variables échangées entre le MTE et la routine de calcul de 
l'impact ACV
/PN 6OJUÊ &YQMJDBUJPOT
UBJMMF@NPUFVS L8 QVJTTBODFÊMFDUSJRVFEVNPUFVSÆHB[
UBJMMF@SFT@DIBVĒ N UBJMMFEVSÊTFSWPJSUBNQPOQPVSMFDIBVĒBHF
UBJMMF@CBMMPO N UBJMMFEVCBMMPOE&$4
UBJMMF@QBD L8 QVJTTBODFÊMFDUSJRVFEFMB1"$
2@BCT@6'@$$' L8I ÊOFSHJFBCTPSCÊFTPVTGPSNFEFHB[OB
UVSFM	1$*
QBSMFNPUFVSQPVSM6'
FM@BDIFUFF L8I ÊOFSHJFÊMFDUSJDJUÊBDIF
UÊFBVSÊTFBVQPVSM6'
2@UI@6'@DDG@CBU L8I ÊOFSHJFDIBMFVSGPVSOJFBVCÄUJ
NFOU	DIBVĒBHF&$4
QPVSM6'
)@VUJM@QBD@6' I OPNCSFEIFVSFTEVUJMJTB
UJPOEFMB1"$QPVSM6'
2@FM@QBD@6' L8I ÊOFSHJFÊMFDUSJDJUÊDPOTPN
NÊFQBSMB1"$QPVSM6'
2@UI@QBD@6' L8I ÊOFSHJFDIBMFVSGPVSOJFQBS
MB1"$QPVSM6'
2@BCT@6'@DIBVE L8I ÊOFSHJFBCTPSCÊFTPVTGPSNFEFHB[
OBUVSFMQBSMBDIBVEJÍSFQPVSM6'
)@VUJM@DIBVEJFSF@6' I OPNCSFEIFVSFTEVUJMJTBUJPO
EFMBDIBVEJÍSFQPVSM6'
$01" $01BOOVFMEFMB1"$
EVSFF@DDG I OPNCSFEIFVSFTEVUJMJTB
UJPOEVNPUFVSÆHB[
UBJMMF@DIBVEJFSF L8 QVJTTBODFEFMBDIBVEJÍSF
DIBMFVS@DDG L8I ÊOFSHJFDIBMFVSQSPEVJUFQBS
MFNPUFVSQPVSM6'
FMFD@DDG L8I ÊOFSHJFÊMFDUSJDJUÊQSPEVJ
UFQBSMFNPUFVSQPVSM6'
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Annexe 8
Annexe 8 : fonctions de coût d’investissement des différents systèmes 
-FTGPODUJPOTEJOWFTUJTTFNFOUEFTEJĒÊSFOUTTZTUÍNFTVUJMJTÊT JDJTPOU MFTTVJ
WBOUFT
r 1PNQFÆDIBMFVS	EVSÊFEFWJFIFVSFT

$PÚU<Π>2ÊM <">
4PVSDFEPOOÊFTGBCSJDBOUT	TJUFJOUFSOFUEF)PWBMFU"MQIBJOOPUFD

r 4POEFFUUSBWBVYEFGPSBHF	EVSÊFEFWJFBOT

$PÚU<Π>2ÊM <">
4PVSDFEPOOÊFTJOTUBMMBUFVSTDPNNVOJDBUJPOQSJWÊF	XXXEBMDBMPSDI

r .PUFVSÆHB[EFDPHÊOÊSBUJPO
$PÚU<Π>2FM2FM <">
$PÚU@NBJOUFOBODF<Π>2FM <">
4PVSDF-&/*<1FMFU9>FUNPEÍMF%BDITEF4FOFSUFD	2ÊM$PÚU<Π>

r $IBVEJÍSFÆHB[	BOOVFM

$PÚU<Π>BDUV@TUPDL2UI2UI&O <">
PÜBDUV@TUPDLFTUMFUBVYEBDUVBMJTBUJPO&OFTUMÊOFSHJFUIFSNJRVFGPVSOJFQBSMBDIBV
EJÍSFTVSMBOOÊFFOL8I
4PVSDF-&/*TFMPONPEÍMF<,BSMTTPO(VTUBWTTPO>
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Annexe 9
Annexe 9 : profils journaliers de consommation énergétique
-FTQSPêMTEFDPOTPNNBUJPOE&$4FUEFDIBVĒBHFPOUÊUÊPCUFOVTEF<-PQF[
>*MTDPSSFTQPOEFOUÆVOFGSBDUJPOEVOCÄUJNFOUNPOJUPSÊFOQFSNBOFODFEBOT
MBSÊHJPOEF.BSUJHOZTPJUN-FTEPOOÊFTTPVSDFTEPOOFOUMFTJOGPSNBUJPOT
IFVSFQBSIFVSFQPVSVOKPVSQBSTBJTPO	êH"
FUTPOUJOUÊHSÊTTVSMhFOTFNCMFEF
MhBOOÊF
-FTQSPêMTEFDPOTPNNBUJPOEÊMFDUSJDJUÊEFSÊGÊSFODFQBSIBCJUBOUÆEJTQPTJUJPO
EV-&/*POUÊUÊDPNCJOÊTBVYEPOOÊFTEF<-PQF[>RVJQPTTÊEBJUMFQSPêMEF
DPOTPNNBUJPO KPVSOBMJÍSF -FT WBMFVST POU ÊUÊNVMUJQMJÊFT QPVS DPSSFTQPOESF BV
OPNCSFEhIBCJUBOUTEFDFCÄUJNFOUÆTBWPJSBQQSPYJNBUJWFNFOU	êH"

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-10
-5
0
5
10
15
20
25
Déc.
Juil. 
Avril
Fév.
0
5
10
15
20
25
0
1
2
3
4
5
0
1
2
3
4
5
Température
extérieure
Besoin de
chauffage
Besoin
d'ECS
Besoin
d'électricité
1       3       5       7        9      11      13     15     17      19     21     23
kW
h
kW
h
kW
h
°C
'JH"QSPêMTKPVSOBMJFSTNPOJUPSÊTIFVSFQBSIFVSFEFTCFTPJOTFOÊMFDUSJDJUÊFODIBVG
GBHFFUFOFBVDIBVEFTBOJUBJSF
4PVSDFEFTEPOOÊFT<-PQF[>
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Annexe 10
Annexe 10 : paramètres de dimensionnement défini par le modèle thermo-
économique 
5BC" QBSBNÍUSFTQPVSMBTPMVUJPOMBNPJOTDIÍSFEFDIBRVFEFTDÊOBSJPJTTVEFMPQUJ
NJTBUJPO
6OJUÊ 4DOS 4DOS 4DOS 4DOS 4DOS 4DOS 4DOS
%FNBOEFDIBVĒBHF .8I 
%FNBOEF&$4 .8I 
%FNBOEFÊMFD .8I 
5BJMMFNPUFVS L8       
3FOEÊMFDUSJRVF       
3FOEUIFSNJRVF       
(/DPOTPNNÊ
QBSNPUFVS
L8I       
6UJMJTBUJPONPUFVS I       
$IBMFVSUPUBMF
GPVSOJFQBS$$'
L8I       
&MFDQSPEVJUF
QBS$$'
L8I       
5BJMMF1"$ L8ÊM       
6UJMJTBUJPO1"$ I       
&MFDDPOTPN
NFFQBS1"$
L8I       
$IBMFVSGPVS
OJFQBS1"$
L8I       
$01BOOVFM       
5BJMMF#0*-&3 L8       
(/DPOTPNNÊ
QBS#0*-&3
L8I       
$IBMFVSGPVSOJF
QBS#0*-&3
L8I       
$PVUUPUBMBOOVFM LΠ       
$PVUJOWFTUBOOVFM LΠ       
$PVU(/BOOVFM LΠ       
$PVUÊMFDBDIF
UÊFBOOVFM
LΠ       
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6OJUÊ 4DOS 4DOS 4DOS 4DOS 4DOS 4DOS 4DOS
$PVUÊMFDWFO
EVFBOOVFM
LΠ       
7PMVNFSFTFS
WPJSDIBVĒBHF
N       
7PMVNF&$4 N       
$IBMFVS@BQ
QPJOU@SFTJTUBODF
L8I       
5BC" QBSBNÍUSFTQPVSMBTPMVUJPOMBQMVTDIÍSFEFDIBRVFTDÊOBSJPJTTVEFMPQUJNJTB
UJPO
4DOS 4DOS 4DOS 4DOS 4DOS 4DOS 4DOS
%FNBOEF$IBVĒBHF .8I 
%FNBOEF&$4 .8I 
%FNBOEFÊMFDUSJDJUÊ .8I 
5BJMMFNPUFVS L8       
SFOEFNFNFOU
ÊMFDUSJRVF
      
SFOEFNFOU
UIFSNJRVF
      
(/DPOTPNNÊF
QBSNPUFVS
L8I       
%VSFFVUJMJTB
UJPONPUFVS
I       
$IBMFVSUPUBMF
GPVSOJFQBS$$'
L8I       
&MFDQSPEVJUF
QBS$$'
L8I       
5BJMMF1"$ L8ÊM       
%VSFFVUJMJTB
UJPO1"$
I       
&MFDDPOTPN
NFFQBS1"$
L8I       
$IBMFVSGPVS
OJFQBS1"$
L8I       
$01BOOVFM       
5BJMMF#0*-&3 L8       
(/DPOTPNNÊF
QBS#0*-&3
L8I       
 ANNEXES 37
4DOS 4DOS 4DOS 4DOS 4DOS 4DOS 4DOS
$IBMFVSGPVSOJF
QBS#0*-&3
L8I       
$PVUUPUBM
BOOVFM	PCKFDUJG

LΠ       
$PVUJOWFTUJTTFNFOU LΠ
$PVU(B[OBUVSFM LΠ       
$PVUFMFDBDIFUÊF LΠ       
$PVUFMFDWFOEVF LΠ       
7PMVNFSFTFS
WPJSDIBVĒBHF
N       
7PMVNF&$4 N       
DIBMFVS@BQ
QPJOU@SFTJTUBODF
L8I       
PROJET PACOGEN38
 ANNEXES 39
Annexe 11
Annexe 11 : émissions directes issues de la combustion d’1 MJ de gaz na-
turel
&ONPUFVSEFDPHÊOÊSBUJPO
4VCTUBODFT -JFVEÊNJTTJPO 2VBOUJUÊ 6OJUÊ
&NJTTJPOTUPBJS
$BSCPOEJPYJEFGPTTJM IJHIQPQ  LH
$BSCPONPOPYJEFGPTTJM IJHIQPQ  LH
%JOJUSPHFONPOPYJEF IJHIQPQ  LH
)FBUXBTUF IJHIQPQ  .+
.FUIBOFGPTTJM IJHIQPQ  LH
/JUSPHFOPYJEFT IJHIQPQ  LH
/.70$OPONFUIBOFWPMBUJMFPSHB
OJDDPNQPVOETVOTQFDJêFEPSJHJO
IJHIQPQ  LH
1BSUJDVMBUFTVN IJHIQPQ  LH
1MBUJOVN IJHIQPQ & LH
4VMGVSEJPYJEF IJHIQPQ  LH
4PVSDF3BQQPSU&DPJOWFOU<)FDL>
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&ODIBVEJÍSFNPEVMBOUFÆDPOEFOTBUJPO
4VCTUBODFT -JFVEÊNJTTJPO 2VBOUJUÊ 6OJUÊ
&NJTTJPOTUPBJS
"DFUBMEFIZEF IJHIQPQ  LH
"DFUJDBDJE IJHIQPQ  LH
#FO[FOF IJHIQPQ  LH
#FO[P	B
QZSFOF IJHIQPQ & LH
#VUBOF IJHIQPQ  LH
$BSCPOEJPYJEFGPTTJM IJHIQPQ  LH
$BSCPONPOPYJEFGPTTJM IJHIQPQ  LH
%JOJUSPHFONPOPYJEF IJHIQPQ  LH
%JPYJOTNFBTVSFEBT
UFUSBDIMPSP
EJCFO[PQEJPYJO
IJHIQPQ & LH
'PSNBMEFIZEF IJHIQPQ  LH
)FBUXBTUF IJHIQPQ  .+
.FSDVSZ IJHIQPQ & LH
.FUIBOFGPTTJM IJHIQPQ  LH
/JUSPHFOPYJEFT IJHIQPQ  LH
1")QPMZDZDMJDBSP
NBUJDIZESPDBSCPOT
IJHIQPQ  LH
1BSUJDVMBUFTVN IJHIQPQ  LH
1FOUBOF IJHIQPQ  LH
1SPQBOF IJHIQPQ  LH
1SPQJPOJDBDJE IJHIQPQ  LH
4VMGVSEJPYJEF IJHIQPQ  LH
5PMVFOF IJHIQPQ  LH
4PVSDF3BQQPSU&DPJOWFOU<'BJTU&NNFOFHFS>
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